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The present invention relates to a human/mouse chimera antibody comprising a variable 
region (V region) of a mouse monoclonal antibody against human tissue factor (TF) and a constant 
region (C region) of a human antibody, a humanized antibody wherein a complementarity-determining 
region (CDR) of a light chain (L chain) V region and a heavy chain (H chain) V region of a mouse 
monoclonal antibody against human TF is grafted into a human antibody, an L chain and an H chain of 
the antibody, and a fragment of a V region which constitutes an L chain or an H chain of the antibody. 
The invention also relates to a process for constructing a humanized antibody against human TF. 

The invention further relates to a DNA encoding the above-mentioned antibody, particularly a 
fragment of its V region, and a DNA encoding an L chain or H chain containing the V region. The 
invention also relates to a recombinant vector containing the DNA and a host transformed with the vector. 

The invention further relates to a process for producing a chimera antibody against human TF 
and a humanized antibody. The invention also relates to a pharmaceutical composition containing a 
humanized antibody against human TF as an effective ingredient and a medicament for treating 
disseminated intravascular coagulation (DIC). 

Translation of Claims 

1 . A chimera H chain comprising a heavy (H) chain variable (V) region of a mouse monoclonal 
antibody against human tissue factor (TF) and an H chain constant (C) region of a human antibody, 
wherein said H chain V region has any amino acid sequence of 
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(1) an amino acid sequence of SEQ ID NO:139 (ATR-2), 

(2) an amino acid sequence of SEQ ID NO:140 (ATR-3), 

(3) an amino acid sequence of SEQ ID NO:141 (ATR-4), 

(4) an amino acid sequence of SEQ ID NO:142 (ATR-5), 

(5) an amino acid sequence of SEQ ID NO:143 (ATR-7), and 

(6) an amino acid sequence of SEQ ID NO:144 (ATR-8). 

2. The chimera H chain according to claim 1 , wherein said H chain V region has the amino acid 
sequence of SEQ ID NO:142. 

3. The chimera H chain according to claim 1 or 2, wherein said H chain C region is a Cy1 , Cy2, 
Cy3 or Cy4 region. 

4. The chimera H chain according to any one of claims 1 to 3, wherein said H chain V region 
has the amino acid sequence of SEQ ID NO:142, and said H chain C region is Cy4. 

5. A chimera L chain comprising a light (L) chain V region of a mouse monoclonal antibody 
against human TF and an L chain C region of a human antibody, wherein said L chain V region has any 
amino acid, sequence of: 

(1) an amino acid sequence of SEQ ID NO:145 (ATR-2), 

(2) an amino acid sequence of SEQ ID NO:146 (ATR-3), 

(3) an amino acid sequence of SEQ ID NO:147 (ATR-4), 

(4) an amino acid sequence of SEQ ID NO:148 (ATR-5), 

(5) an amino acid sequence of SEQ ID NO:149 (ATR-7), and 

(6) an amino acid sequence of SEQ ID NO:150 (ATR-8). 

6. The chimera L chain according to claim 5, wherein said L chain V region has the amino acid 
sequence of SEQ ID NO:148. 

7. The chimera L chain according to claim 5 or 6, wherein said L chain C region is a CX or Ck 

region. 
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8. The chimera L chain according to any one of claims 5 to 7, wherein said L chain V region 
has the amino acid sequence of SEQ ID NO:148, and said L chain C region is Ck. 

9. A chimera antibody against human TF comprising the chimera H chain according to any one 
of claims 1 to 4 and the chimera L chain according to any one of claims 5 to 8. 

10. A chimera antibody against human TF comprising the chimera H chain according to claim 
4 and the chimera L chain according to claim 8. 

1 1 . A humanized H chain V region comprising a complementarity-determining region (CDR) of 
an H chain V region of a mouse monoclonal antibody against human TF and a framework region (FR) of 
an H chain V region of a human antibody, wherein said CDR has the following amino acid sequences: 

H-CDR1: Asp Tyr Tyr Met His (SEQ ID NO: 133) 

H-CDR2: Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe Gin Gly (SEQ ID 
NO:134) 

H-CDR3: Asp Ser Gly Tyr Ala Met Asp Tyr (SEQ ID NO:1 35). 

12. A humanized H chain V region, wherein said FR has the following amino acid sequences: 
H-FR1 : Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr Ser Val Lys lie Ser 

Cys Lys Ala Ser Gly Phe Asn He Lys (SEQ ID NO:110) 
H-FR2: any of the following sequences (1) to (3): 

(1) Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp he Gly (SEQ ID NO:111) 

(2) Try Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly (SEQ ID NO:1 12) 

(3) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He Gly (SEQ ID NO:1 13) 
H-FR3: any of the following sequences (1) to (10): 

(1) Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn 

Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:1 14) 

(2) Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Thr Ala lie Tyr Tyr Cys Ala Arg (SEQ ID NO:1 1 5) 
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(3) Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala 

Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID N0:116) 

(4) Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg (SEQ ID NO:1 17) 

(5) Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys lie Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu 

Asp Thr Ala Val Tyr Phe Cys Ala Arg (SEQ ID NO: 11 8) 

(6) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser 

Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:119) 

(7) Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser 

Glu Asp Ser Ala Val Tyr Ser Cys Ala Arg (SEQ ID NO:120) 

(8) Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala 

Ser Asp Thr Ala lie Tyr Phe Cys Ala Arg (SEQ ID NO:121) 

(9) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:122) 

(10) Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser 

Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:123) 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser (SEQ ID NO: 124). 

13. The humanized H chain V region according to claim 11 or 12, which has the amino acid 
sequence represented by SEQ ID NO:30 (version a), SEQ ID NO:40 (version b), SEQ ID NO:42 (version 
c), SEQ ID NO:50 (version d), SEQ ID NO:52 (version e), SEQ ID NO:58 (version f), SEQ ID NO:60 
(version g), SEQ ID NO:64 (version h), SEQ ID NO:70 (version i), SEQ ID NO:72 (version j), SEQ ID 
NO:76 (version b1), SEQ ID NO:78 (version d1), SEQ ID NO:82 (version b3) or SEQ ID NO:84 (version 
d3). 

14. The humanized H chain V region according to any one of claims 1 1 to 13, which has the 
amino acid sequence of SEQ ID NO:40 (version b). 
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15. The humanized H chain V region according to any one of claims 11 to 13, which has the 
amino acid sequence of SEQ ID NO:70 (version i). 

16. A humanized L chain V region comprising a CDR of an L chain V region of a mouse 
monoclonal antibody against human TF and an FR of a human L chain V region, wherein said CDR has 
the following amino acid sequences: 

L-CDR1: Lys Ala Ser Gin Asp lie Lys Ser Phe Leu Ser (SEQ ID NO:136) 
L-CDR2: Tyr Ala Thr Ser Leu Ala Asp (SEQ ID NO:137) 
L-CDR3: Leu Gin His Gly Glu Ser Pro Tyr Thr (SEQ ID NO:138). 

17. The humanized L chain V region according to claim 16, wherein said FR has the following 
amino acid sequences: 

L-FR1: Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr 

Cys (SEQIDNO:125) 
L-FR2: any of the following sequences (1) to (3): 

(1) Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr (SEQ ID NO:126) 

(2) Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He Tyr (SEQ ID NO:127) 

(3) Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He Tyr (SEQ ID NO: 128) 
L-FR3: any of the following sequences (1) to (3): 

(1) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu 

Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO:129) 

(2) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu 

Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO:130) 

(3) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu 

Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys (SEQ ID NO:131) 
L-FR4: Phe Gly Gly Gly Thr Lys Val Glu He Lys (SEQ ID NO:132). 
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18. The humanized L chain V region according to claim 16 or 17, which has the amino acid 
sequence represented by SEQ ID NO:93 (version a), SEQ ID NO:99 (version b), SEQ ID NO:1 01 (version 
c), SEQ ID NO:107 (version b1) or SEQ ID NO:109 (version b2). 

19. The humanized L chain V region according to any one of claims 16 to 18, which has the 
amino acid sequence of SEQ ID NO:99 (version b). 

20. The humanized L chain V region according to any one of claims 16 to 18, which has the 
amino acid sequence of SEQ ID NO:109 (version b2). 

21. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region according to any one of claims 11 to 15 and an H chain C region of a human antibody. 

22. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region (version b) according to claim 14 and an H chain C region of a human antibody. 

23. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region (version i) according to claim 15 and an H chain C region of a human antibody. 

24. The humanized H chain according to any one of claims 21 to 23, wherein said H chain C 
region of a human antibody is Cy1, Cy2, Cy3 or Cy4. 

25. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region according to any one of claims 16 to 20 and an L chain C region of a human antibody. 

26. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region (version b) according to claim 19 and an L chain C region of a human antibody. 

27. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region (version b2) according to claim 20 and an L chain C region of a human antibody. 

28. The humanized L chain according to any one of claims 25 to 27, wherein said L chain C 
region of a human antibody is C\ or Ck. 

29. A humanized antibody against human TF, comprising the humanized H chain according to 
any one of claims 21 to 24 and the humanized L chain according to any one of claims 25 to 28. 
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30. A humanized antibody against human TF, comprising the humanized H chain (version b) 
according to claim 22 and the humanized L chain (version b) according to claim 26. 

31. A humanized antibody against human TF, comprising the humanized H chain (version i) 
according to claim 23 and the humanized L chain (version b) according to claim 26. 

32. A humanized antibody against human TF, comprising the humanized H chain (version i) 
according to claim 23 and the humanized L chain (version b2) according to claim 27. 

33. A DNA encoding the chimera H chain according to any one of claims 1 to 4. 

34. A DNA encoding the chimera H chain according to any one of claims 2 to 4. 

35. A DNA encoding the chimera L chain according to any one of claims 5 to 8. 

36. A DNA encoding the chimera L chain according to any one of claims 6 to 8. 

37. A DNA encoding the humanized H chain V region according to any one of claims 1 1 to 15. 

38. A DNA encoding the humanized H chain V region (version b) according to claim 14. 

39. A DNA encoding the humanized H chain V region (version i) according to claim 15. 

40. A DNA encoding the humanized L chain V region according to any one of claims 16 to 20. 

41. A DNA encoding the humanized L chain V region (version b) according to claim 19. 

42. A DNA encoding the humanized L chain V region (version b2) according to claim 20. 

43. A DNA encoding the humanized H chain according to any one of claims 21 to 24. 

44. A DNA encoding the humanized H chain (version b) according to claim 22 or 24. 

45. A DNA encoding the humanized H chain (version i) according to claim 23 or 24. 

46. A DNA encoding the humanized L chain according to any one of claims 25 to 28. 

47. A DNA encoding the humanized L chain (version b) according to claim 26 or 28. 

48. A DNA encoding the humanized L chain (version b2) according to claim 27 or 28. 

49. An expression vector comprising the DNA encoding the chimera H chain according to 

claim 33. 



50. An expression vector comprising the DNA encoding the chimera H chain according to 

claim 34. 

51. An expression vector comprising the DNA encoding the chimera L chain according to 

claim 35. 

52. An expression vector comprising the DNA encoding the chimera L chain according to 

claim 36. 

53. An expression vector comprising the DNA encoding the chimera H chain according to 
claim 33 and the DNA encoding the chimera L chain according to claim 35. 

54. An expression vector comprising the DNA encoding the chimera H chain according to 
claim 34 and the DNA encoding the chimera L chain according to claim 36. 

55. An expression vector comprising the DNA encoding the humanized H chain according to 

claim 43. 

56. An expression vector comprising the DNA encoding the humanized H chain (version b) 
according to claim 44. 

57. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45. 

58. An expression vector comprising the DNA encoding the humanized L chain according to 

claim 46. 

59. An expression vector comprising the DNA encoding the humanized L chain (version b) 
according to claim 47. 

60. An expression vector comprising the DNA encoding the humanized L chain (version b2) 
according to claim 48. 

61. An expression vector comprising the DNA encoding the humanized H chain according to 
claim 43 and the DNA encoding the humanized L chain according to claim 46. 
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62. An expression vector comprising the DNA encoding the humanized H chain (version b) 
according to claim 44 and the DNA encoding the humanized L chain (version h) according to claim 47. 

63. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45 and the DNA encoding the humanized L chain (version b) according to claim 47. 

64. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45 and the DNA encoding the humanized L chain (version b2) according to claim 48. 

65. A host transformed with the expression vector comprising the DNA encoding the chimera 
H chain according to claim 49 and the expression vector comprising the DNA encoding the chimera L 
chain according to claim 51. 

66. A host transformed with the expression vector comprising the DNA encoding the chimera 
H chain according to claim 50 and the expression vector comprising the DNA encoding the chimera L 
chain according to claim 52. 

67. A host transformed with the expression vector according to claim 53. 

68. A host transformed with the expression vector according to claim 54. 

69. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain according to claim 55 and the expression vector comprising the DNA encoding the 
humanized L chain according to claim 58. 

70. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version b) according to claim 56 and the expression vector comprising the DNA 
encoding the humanized L chain (version b) according to claim 59. 

71. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version i) according to claim 57 and the expression vector comprising the DNA 
encoding the humanized L chain (version b) according to claim 59. 



72. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version i) according to claim 57 and the expression vector comprising the DNA 
encoding the humanized L chain (version b2) according to claim 6. 

73. A host transformed with the expression vector according to claim 61 . 

74. A host transformed with the expression vector according to claim 62. 

75. A host transformed with the expression vector according to claim 63. 

76. A host transformed with the expression vector according to claim 64. 

77. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 65 and collecting a chimera antibody from said culture product. 

78. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 66 and collecting a chimera antibody from said culture product. 

79. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 67 and collecting a chimera antibody from said culture product. 

80. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 68 and collecting a chimera antibody from said culture product. 

81. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 69 and collecting a humanized antibody from said culture product. 

82. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 70 and collecting a humanized antibody from said culture product. 

83. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 71 and collecting a humanized antibody from said culture product. 

84. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 72 and collecting a humanized antibody from said culture product. 

85. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 73 and collecting a humanized antibody from said culture product. 
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86. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 74 and collecting a humanized antibody from said culture product. 

87. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 75 and collecting a humanized antibody from said culture product. 

88. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 76 and collecting a humanized antibody from said culture product. 

89. A process for producing a natural humanized antibody having a 
complementarity-determining region (CDR) derived from a non-human origin and a framework region 
(FR) derived from a natural human antibody and possessing reduced immunogenicity, which comprises: 

(1) preparing a non-human monoclonal antibody reactive to an aimed antigen, 

(2) preparing plural human antibodies having a high homology to the amino acid sequence of 
FR in the monoclonal antibody of said (1), 

(3) constructing a first humanized antibody by substituting four FRs of one kind of the human 
antibody in said (2) with corresponding FRs of the non-human monoclonal antibody said (1), 

(4) measuring a binding capacity of the humanized antibody constructed in said (3) toward the 
antigen or an ability of the antibody to neutralize the biological activity of the antigen, 

(5) constructing a second humanized antibody by substituting one to three FRs of the 
humanized antibody constructed in said (3) with corresponding FRs of the human antibody different from 
that used in (3) among the human antibodies prepared in (2), 

(6) comparing the second humanized antibody constructed in said (5) and the first humanized 
antibody obtained in said (3) in view of the binding capacity toward the antigen or the ability to neutralize 
the biological activity of the antigen, and selecting a humanized antibody exhibiting a preferable activity, 

(7) carrying out the steps of said (3) to (6) upon the humanized antibody selected in said (6), 

and 
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(8) repeating the steps of said (3) to (6) until a humanized antibody having an activity equal to 
that of the non-human monoclonal antibody in said (1). 

90. The process according to claim 89, wherein said aimed antigen is a human tissue factor 

(TF). 

91. A humanized antibody obtainable through the process of claim 89. 

92. A humanized antibody obtainable through the process of claim 90. 

93. A medicament for treating disseminated intravascular coagulation (DIC) comprising the 
humanized antigen according to any one of claims 29 to 32 and 92. 
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(57) Abstract 

A humanized antibody against tissue factor (TF) which comprises: A. a humanized H chain containing (1) an H chain V region 
containing the H chain CDR of a mouse monoclonal antibody against TF and the H chain FR of a human antibody, and (2) the H chain C 
region of a human antibody; and B. a humanized L chain containing (1) an L chain V region containing the L chain CDR of a mouse 
monoclonal antibody against TF and the L chain FR of a human antibody, and (2) the L chain C region of a human antibody. The mouse 
monoclonal antibody CDR is grafted into the human antibody to construct the humanized V region. Next, the FR thereof is replaced by the 
corresponding FR of another human antibody with a high homology, thus detecting a highly active humanized antibody. 
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3 0 SBftti 2 0 % s ^^S^j 1 5 i^ADKAft 1 0 
6 •> 3 -y ^ 5 &J&*&&ft 3 %T& So * D 

i c<D&&mm&&tomi><ify 15%. v y<mfr g ~ i % tm 

:nt.I*©^Ii:^#LTD I C tt & Se "T 6 fr\ -e©H0M 
>^'ffis S^SJCfc^r (* MUMS© T F ©£$ • ^©^St/Lil 

frk><DT F ©^^©flfEA, • ;frfl8Jg • fl? (ilia 

II) - & - 'kfalZte^T t>T F <DM$^<DmAt)<D I C© 

B^n (gfc£&) ©?&0*<m-T* s*<, 
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yUgfctf^*-*- K / i/^mi-y 7**5 v h) ^UilfoMS'J ( 
&o Ji3fc0£<h LTtt««Smi/Jxfii(ii»^«r#afeJlllffi (7<yj> 

iSCii!), fem&)$kt<m < Iijftffl©'J>*£ <^ 31 #]©&#*<$#£ 

— 2f\ m L^D I C?£rS©tt*<i:LTlix MH^-^'J >§5! 
^J^t;l/^>, St P A F3iJj&<& 5o TPPI (Tissue Factor Pathway 
Inhibitor)-^, F X a 3tttilBfiFffl£<&D$:5»rtBttffiKB • tfcjfo 

LT, W08 8/0 7 5 4 3 tr (2 N -? X ft b KTF^/^a-t 
frfctt-fr. W09 6/4 0 9 2 liC(i N t hSNbi/t t h T Fftfti 

ixm*z tiro So 

fc*6. t Mifcii^^^xty^D -^^^©E^gi&ttffliff 
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Xffifttctt lT%$Lt 6 t b JaT-^xftft (HAMA) Ji % linyf^ 
d ft #ice&* L feft<&m (CiSHS) tt«a^h h ta^fc* 

, A., F. £>Proc. Natl. Acad. Sci. USA, 86, 4220-4224, 1989) 0 

L Xta#©&£ttttftgEIItt££ b fc * 4i ffi 

^Sl^t^ b» 1$ $ S fS (complementari ty determining region; 
CDR) ©**fc h^tf«i:^iLt rsaififej (reshaped) t h 

fete, CDR^JiUl^7l/-A7-^i (FR) © — 

5o £ftt>©k hSfbStlfclf b r-ojMigc£ 
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R©*T=£> £„ C D R (iigpr^T i y ifE9iJJC«k ftTfc <9 

. :ne>Bg#i!fliiE5ii*/T$tti.'. 

b r-M-ffctiLftJCo^Tte^ ££IC. Riechmann, L. £> Nature, 33 
2, 323-327, 1988; Verhoeye, M. "^Science, 239, 1534-1536, 199 
8; Kettleborough, C. A. £ Protein Bngng. , 4, 773-783, 1991; M 
aeda, H. , Human Antibodies and Hybridoma, 2, 124-134, 1991; 
Gorman, S. D. £ Proc. Natl. Acad. Sci. USA, 88, 4181-4185, 1991; 
Tempest. P. R. , Bio/Technology, 9, 266-271, 1991; Co. M. S. h 
Proc. Natl. Acad. Sci. USA, 88, 2869-2873, 1991; Cater, P. £> Pr 
oc. Natl. Acad. Sci. USA, 89. 4285-4289, 1992; Co, M. S. t>J. Immu 
nol., 148. 1149-1154, 1992; Rr/Sato, K. , bCancer Res., 53, 
851-856, 1993£#!S© C to 
ft*©b tmit&ffiX'lt, 7 1^-A9-?f| (FR) ©-«ite 

=m® c d R(DiLftffiit&&wi- z tz&iz&mtem®® f r ( 

FRl-4) Co^T, -oOFR^ftii Lt, x-^^-X± 
tC#&1-£-?<5 XlitftCFR £*i[Ejte©H^ b r-£t#©FR£g& 
t&Jj&T'&Zo CO^K t- * <~ X±IC#£ ^ -5 b r- Stfrfr b 
&83S© F R£iltiR U Jlgftg&Cshuff le) t« :ii:i*)gtt© 

C?t5Cil:il!), ^I^fl^O^T'C DR^K F R (i N £T 



5 



WO 99/51743 



PCT/JP99/01768 



WE© r £ < s t r-SMbStfttege&g W©fca6KWfflT* S 

IS^ritt, *foStt£^ii- b hlHtfltft © 
I*i^lt*5 (Wilf, Sato, K. „ Cancer Res., 53, 851-8 
56, 1993£#«a© d t ) o 

* b j © p>j§ * 

M\ t hTFfcft^-S^x^y^o-^/UftftcDnJ^f 
« (V<S«) t b h£tft©£?f?fg*l& (Cft#) i^bttit r/^ 
7. * -5 fcft, t KTF(Cft^S^07.^y?o-^-;Uin;ft©!g 
£ (LID VM&tfti (Hi) V««©tt*ttttt3fe«*3ft<t h 
Si#i:»tt$ftT^5t h 1Mb (humanized) ftft, ft ft © L l£ &. 
tfHfjl, ifttficiSftft© LiXfiHi^lMt 5 V««©»ffr*li 

# IS Bflte $ b JC , ±ie©£tfts #{!■€■© VH«©»rfr£ 3 - Yt 
SDN A, RO*V^I^©»rfr<£:^trLMX{iH^^3- KtSDN 

t^Ci^l^it^o * 3£ m it £ £ , t HFI^tU M 

S(DIC) ^fl^SitSCi^g^iit^o 
*»9J#te»tt* ±E»SJca^^r«i«W^*fTo fete*, bh 
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ajcwrso nm vm&t lt«, eaim 9 t$$ns7 $ y & 

57-)Xt^ o ;l/ft{*©L8£Vf|i£©»r 5Li 
i:HtS. Lll Vffimt Ltfi, EJRJt^ l 5ft^^7;;i 
E7i|£#fr *>©*<$*# £*U LiCfi«i UliC k « © *> © j&< 

3 & »C . # fg 9J fcU t h ffitt © H IS V fS & © 7 !✓ - A 9 - ? 
(FR) 1-4, StftUFt St^n^y? P-^yHrift 

©H«IV««©fi*lttttJE«« (CDR) l~3£#tr. t Mil; 

&&© Hii vm®(DmKizmt 60 c d r 1 ~ 3 i Litis *n*' 

fti£?iJ#-*§- 1 3 3 ~ 1 3 5ti$tl57; ; KKTUfc^t; *>©*<$ 
lf£ft£o t Nta^©HII V<S«© F R 1 £ It tt. v9Xtaft© 
H*V«S«FR 1 £©*B|SH£j&< 4 0 %£*_h© t hffift F R 1 *<¥tf 
bft, FR2iLT(Ss ?n$ift0H«V?SiF R 2 <f: O ffi JhJ 

4 0 %&±© fc hfiif* F R 2 FR3Utlt "7 9 
*ffi#©H« V«#F R 3 tonmtktf 4 0 %!ii±Ot h i/tft F R 
3 *< ¥ t> n , F R 4 i L T f± s t9 Xiaft©Hfjt VfSttF R 4 £ 
©*§Ettrt< 4 0 %&±© b h ft ft F R 4 btlSa 
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flF * L < li> t h ftft© Hgj V®«© FR 1 £ LT(i. ? ^ xtt 
#OH«Vf*FR 1 iOfiHttA* 5 0 %\>X±.<D b htfcft F R 1 # 
H^tlv FR2Htli, Xftft©H§j|V1i^F R 2 £©*S 
|e]&#< 7 0 %£[±© b biitft F R 2 tfSttf&ft, FR3Htlt 

X tr[ ft©HSlV&«F R 3 tOURItttf 6 5 %J^±© t 
F R 3 &ft. F R 4 Htli, T * X irtft © H & V F R 

4 £©*B|5|te#8 0 %&±©b h ft ft F R 4 j&<*tf £>ft£ 0 lift ft 
ttWiLTB, b h Kft©Hi VfiS«© F R 1 £ IT«, b bin; ft 
L 3 9 1 3 0 bfts FR2HTI1, b hffift L 3 9 1 3 0 

. t hlaftPO 1 7 4 2 te <fc b h i/tft © Z 8 0 8 4 U<^lft»tl 
v F R 3 £ LTte. b bftftL 39130, b hftft Z 3 4 9 6 3 
> b h ftft P 0 1 8 2 5 . b b ftft M 6 2 7 2 3 . b MfcftZ 8 0 
844. b b titft L 0 4 3 4 5 , b b fctft S 7 8 3 2 2 , b htftft 
Z 2 6 8 2 7 , b bi/tftU 9 5 2 3 9 te <fc b httftL 0 3 1 47 
j&^tf&tU FRULTIi, b bffiftL 3 9 1 3 0 a<£tf t> ft £ 

o 

L^iiLTIi, b Mfi:ft©H«VfKtt© F R 1 HTtt, 
b b ft ft L 3 9 1 3 0 i)<&lf £ft, F R 2 £ L T ti , b b i/tft L 3 
9 13 0, fcitft b ftft© Z 8 0 8 4 4 tf&lf b ft. F R 3 i L 
T fi. b b fit ft Z 3 4 9 6 3 . b b fitft M 6 2 7 2 3 te J; b b fit 
ftU 9 5 2 3 9 *^l/btl> F R 4 £ L T b bit ft L 3 9 1 3 0 j&< 
^tfbft£o $ £>lc*?- * Ll.»Wt LTli. b hifcft©H«IV®«© 
F R 1 £ LTIi, b b fit ft L 3 9 1 3 0 #<^f;f £>ft. FR2UT 
te. b b fit ft L 3 9 1 3 0 j&<£tf bft* FR3HT«, b bfitft 
Z 3 4 9 6 3 te<fc O' b b fitftU 9 5 2 3 9 j&<$Stf £ft. F R 4 £ L 
T b Mlt ft L 3 9 1 3 0 &mif ZtlZo 

*»B^«x 7l/-A7-^|ifi0ff t LTKa b a 
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t©£i^(Kabat. B. A. , US Dept. Health and Human Services, 
US Government Printing Offices, 1991) {C <fc £ 0 

$ £ K , *fl m it , K^iJ 3 0 , 4 0, 4 2, 50, 52, 5 
8, 60, 64, 70, 72, 76, 78, 82, 8 4 tl£ 
\i*?tlfr<DT i J&&m*&ti. t hMftft#©H|gVS.|$©»rtt- 

IC B8 + h o 

$ #&Bjjft N t hffi#©L«V®#©F R 1 - 4 , &tft 

r-TFiC*f-r«S-?<5X*y ? □ -^^t/tft© L|ViSOCDR 1 
~3££&, t hSHbttfc© Ltfi Vfl^cD^r^Jc^t & D CDR1 
~ 3 £ LT12, ^n€-*nBe^J#^ 1 3 6 ~ 1 3 8ti$ll57U 
g£K?iJ£^t; t>©#^<;f t>ftSo t hftft©LiVi^©FR 1 <!: 
LT«, 7-)Xfift®L|Vi^F R 1 £ © ffi 13 tt ri< 4 0 %&±© 
fc htfcttF R 1 b*U F R 2 i L T (2 , 7nft#©LiV 

««FR2i©fi^tti<4 0 %&±© t htitftF R 2 ;&< ^ tf £> tl , 
F R 3 i LT.tt, 7f Xftf*© L«l Vffi«F R 3 £©*H1&*< 4 0 
%U±(Dt h ftft F R 3 tf&lf fc>ft, FR 4 t Ltd, "7$ X£t# 
OLiV««FR4iOfi0tti<4 0 %J£(±© t hft&F R 4 

If b tl ^ o 

»t I < ti, k r-i/t#© LiVM© FR ULtti, ?-)X{a 
ft© L £ Vffi« FR1 £©*BI°lttJ0< 7 5 %£l±© t M/tft FRl^ 
mifbtls FR2£LTfi, W Xiitf*© LIS V<S«F R 2 £©*S 
Pltt*< 8 0 %J£l±© t htfcftF R 2 tfStffctU FR3HTI1, 
v$ Xfcft© L«V«S«F R 3 <b©«|^tt*< 7 0 %&L±<D t h tit ft 
FR3i<fintl, FR4iLT«, £ Xttft© L £1 V f|Jgt F R 
4 i©ffig|tt*< 8 0 %&L±<Dt hirtft F R 4 ^$1/^5. Hftlft 
^WHtli, khfiftOL«VSI«©FRlHtli, khfcft 
Z 3 7 3 3 2 j&<$?tf F R 2 £ L T (i , tr-£tftZ 3 7 3 3 2 
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fccfctf t htfifrX 9 3 6 2 5 F R 3 <b Lttt, t 

# Z 3 7 3 3 2 , t K !a ft S 6 8 6 9 9 «fc O* P 0 1 6 0 7 

FRUlth hft^Z 3 7 3 3 2 ^|(/^§ 0 £ bICff 
Hl^HTIi, fcHaftOLiVffi80FRlHTIi, th 
ftft Z 3 7 3 3 2 tfWUf btl, FR2Htli, h r-i/tftX 9 3 6 

2 5 ti<& If t> ft, F R 3 <h L T (i , fc h ft# S 6 8 6 9 9 $> 
tl, F R 4 £ IT t hia&Z 3 7 3 3 2 *<|ifbtl§o 

t©SS(Kabat, B. A. h , US Dept. Health and Human Services, 
US Government Printing Offices, 1991) \z. J; & 0 

$ £ fc, *^Bfi fi, Se^iJS-t 9 3 , 9 9 , 1 0 1 , 1 0 7 X(il 

oHii:Kt^o cc-e, c mmt Liu c r 4 mm, t rfctfts 

|CFRl~4Ht(t Ztllfftt r- fclft L 3 9 1 3 0 (FR1 
) , thta#L39130 (FR2) , h h- trite Z 3 4 9 6 3 (F 
R 3 ) £ tz (i h h £tft U 9 5 2 3 9 ( F R 3 ) , fc h £t& L 3 9 1 

3 0 (FR4) f UCDRl~3iLT liZtlZtl 
i£?iJ#-§- 1 3 3 - 1 3 5 Tr^ £ ft -2> T ^ y ^B£?iJ £ t> © {f 
£> ft 5 o 

Ma*© LIS cmmoffifrZHL^ fc HFi:J*t«t H^kitft 
®Lli:lt^o ::ir, C LTii C /c t[«^4* 

O.FR1-4 tLTtt, tllftlt Ftt<*Z 3 7 3 3 2 ( F R 1 ) 
x k r-SU* X 9 3 6 2 5 ( F R 2 ) N b h tnl^ S 6 8 6 9 9 (FR 

l o 
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3) , t h£t & Z 3 7 3 3 2 (FR4) &&©*>©. * LT C D R 
l~3i LT(i-en^'tlie?iJ#^ 1 3 6 ~ 1 3 8 tl h T i J 

M-TSo t h SHt©fP§!l#& £ (is Hmt tztt LM©$i/iiS^^& 
tfeSCDR 1~3©$£££;13FR 1 ~4©iitR#j£lcM1-'5 
o t*lt>%, #FR^-oC#fiHT, v -5 XttftEfe*© F R t 

mm^om^t hfc&<DF Rtmnmni. -e©FR£iii&g& c 

shu f f l e) LTi?Tg©Stt£W-r£b h §Hfc St ft © ft # & 
JC g| 6 o 

$ & tc s$ l < & > *^b^© t hmitfc#(Dmm.yj&<D-m\zi3^ 

Tii, #h Mi3 3fc©Mtt&£f;Hi£ (CDR) Stf^t hiaft* 
^7l/-A9-?I« (FR) £W<f£&;!£lItt£{g;M£-t±-/c^ 

( 2 ) buIS ( l ) ©* / ? a - ^;Uffi#*© F ROT U &K?iJ 

(3) fljie (2) K*5tt.SiaS©fcMn:($©4fl©FR&fflIS 
(1) ©* t h^E-y^a - *;Ha #©**£* S FRiaOi^Lt 

»-© t MUfcifcfcfcfFf!! Ls 

(4) lute (3) (Cfc^Tftt!! L/c t h3Htiatt©{ali^©ii§£ 
&X(ittiI©£^£tt£*ft^£fil2j£iij£ Lx 

( 5 ) 99 15 ( 3 ) K:fcl>TttS? L/C t l>S4bia# + © 1 ~ 3 ®© 
FR£. ( 2 ) TfflS L/c t Mfcfc©i*j % ( 3 ) T&ffl LA: © <h 

l l 



WO 99/51743 



PCT/JP99/01768 



( 6 ) ME ( 5 ) -ef^SS Lfcm~ © t Mltttft tffifE ( 3 ) T 
(7) fuie (6) T-ii#!£ftfcb hMMftfeo^T, mj IS (3 

) ~ ( 6 ) (D&mttnm u * lt 

( 8 ) MIS ( 1 ) fcfctt S# t K/^n - £ l°l^©/£ 

tt£W-r&t hSUfcifctt^if fcfts £ TsfilB (3) ~ (6) ©&|?g 

6. 

*ltUi\ *©H«RtfL8© Vft#©#£© F RK*t LTS £>K;fl 
Rtt<z>ft$R£ff^ x 3&fcHBPtt©K^k 

tfj&3 0 :CTit»nfct Mfcf*&±E©Ig (2) ©fl£fc©t h 
ia#«Mcjto*Ts S&lcig (3) ~ (6) *g«U Pir^©y£te 

$ t> fc, t h T F {cft-r i^nty ? p - + JVfcW 

©Hi ViSClfrXli LIS Vii©|fr^ n - D N A tcgg 

$ t> ic , * & a s me * y 5 h * y 5 l g& 3 - k s 

D N A IZM? Zo s%Hm% =J - KtSDNAi L T tt 01 *. tf E ?i] # 

^9 T^^nsJesEyij^^tfc©^^^ t>n. - k-t 

SDNAi LTii@£?']#^ 1 5 tl 5 &SE?IJ *> © a<3S 
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{f y> ft h o 

mvmi&vmKZ? - k-ij-s dn a izmtZo nm v&mvmKz 

3 - KtiDNAi LT ttiE5»J#-t 29, 39. 4 1 . 49. 51 
. 57. 59. 63. 69. 71. 75. 77. 8 1 XIJ8 3 

ztiz^?tifr<D&&mmz$tjb<oi><mif £ft. Lt§vM©$r 

fr£ a - K-TS D N A t LTteBE?"J#^ 9 2 . 9 8 . 1 0 0 . 1 0 

$ t> . * ^ (i . le^iJ #-t 3 0 . 4 0 . 4 2 . 5 0 . 5 2 . 5 
8. 60. 64. 70. 72. 76. 78. 8 2Xte8 4T?^3ft 
S^ftl^OT; / g?iE?iJ£ ^ - Kt ^ D N A^rtt, t MHbt/i 
(^CHlDNAlCitSo IDNAi L T f± . 2 9. 3 9 

. 41. 49. 51. 57. 59. 63. 69. 71. 75. 77 
. 8 1 Xfi 8 3 $ ft £ ^-f tl^©&iSB£?i|££t; h <Dfi<mif £ 
ft & o 

£b<c. *3giEfcU iliiet hiftjii^CLi^n-Ft^DNA 
ic M t 2> o 

£ bfC. *^B^(i. IS^iJS-t 93. 99. 101. 107 X (* 1 
0 9 T-^SftST S /S?S£?iJ£3- Kf 5, h h Mlfctttt © L M D 
StDNAitTttE5IJS^9 2 N 9 8. 1 00. 1 0 
6 XB 1 0 8 T^$ftSifi8E?iJ££fr tfte>ft5 0 

$fc>»C. *3gBj|(i, Mie^-fft^© D N A z^tsm&z.^ 9 9 - 
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t>t HTFiC*t-TS*;<5£tftXtet h^fbiaft^SflR-** C <h£ 
ttitSt hTFJc*f1"S*^5*tft:Xttt h lUk ft ft © S3 it # 



H 1 ttx H II + ^ 5 / L II * / 7 tit ft ^ H m t h M-ft a '< - S> a 
L m * > 7 Jftft s RtfHi + ^^/Lat h S 1*k a /< - S> 3 > 
laft©in:IS*S^Stt«-Jt|fl!Lfc/77T'*So 

B2lis H 01 + * 5 / L t 7 ttft N H II t h M-fb a /< - ^ 3 
y/Lm*JyViW, RtfUm* * 3 / Lit h SUk a '< - a > 

B 3 t± N HH + y + y ^Ktftx &tf H$ t hMit a/<- 

5> 3 >/L«t hm<ta'<-V a >ftft©ft)lCii$&&te£J£t£ LA: 

+ >7/Lll + ^ ^ftft, St/Hit hSUb'<- 3 > a/Llgt 

0 5 t± N H«*>5/L«*;<5ftft N Hft t hMl*k'<- 3 > 
b / L II * ^ 5 ft ft . SC/HSt h lUfc'< - a > b / L H h 
fk'<- i> 3 > a ftftCiJtH Lt^77T:*5o 

HI 6 {±, H^ + y + y 5ft#, Hit H{^<-^ 3 > 

c/L«*^5ifi:ftx SCfHih Hlt^'-i? 3 >d/Li + >7 
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WO 99/51743 PCT/JP99/01768 

0 7 11, Hm*J Hi t hmil'<- { J a > 

b/Li*> 5tt{*, Hit tm4t'<- : J a > c / LI* t 
.Hl«t bWit'<- its >d/Li*y 5fc&©. t h TFi:*ft 

ami, Hi + ^/ Li + ^itft, Htt + y^/Lathffl 

jfc'< - v 3 > b fcft, Rt/Hi*> 5/ Li t hfflft'*- S> a V c 

m i o ti % nm* * ? / im* * yfcft, Hi* > 5 /Lit v 

mil><- v 3 ^bitft. StfHl + yVLit haft/<- ^ 3 > 

SI 1 Hi*>7/Li*y7ta{*. H«bHft'<-? 9 

> b/Li t * 3 > bfiifc. &tf Hi t hiitA-y 3 

> b/Li t hfflfc'<- y 3 > c ft#©ffiJjiil§£ffitt£JtR L/c?' 

77T*^ 

BI 2 11, Hi+^/Li + y^ftft. HIS t h M{t'<- V a 

>b/Lih k gnt/<- y 3 > b etft. s^Hit h sut><- 3 
tetitmLtzy? 7t*So 

Bl 3 Hm** Hit hSft'<- V s 3 

>b/Llt h£fl:><-S? s >bja«:, RtfHib hSUt'<-5> 3 
>d/Lg t FSft'<-y 3 >btn:(*©tn[]Se^Stt*itttL^^ 
771'*^ 

si 4 fcu um* / y / im* / Hit hsut /<-•;; 3 

>b/Lit hM4fc'<- ^ 3 >bin;ft. StfHik hSHfc/<-5> 3 
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7 d /Lm fc h m<t'<- 7 3 7 b fit&©, t hTFlCjitt^^fDg 

111 1 5 ii, H|g*>7/Lfj|*/^$tft, H«t HftA'-j; 3 
7 e / Lm* / 7in.fr, RVHmt Mlt^'-^a 7 e/LMk h 

in i 6 urn*/ y/Lm*s van*: RtfHmt hm<k'<- 

fc 7* ? 7 7? * 5 o 

7 3 > g/ Lil t h £ft/<- -7 H 7 b ft#©$tM*££«tt£J£3& t 

II 8 fi , H m * > 5 / L H * ^ y tftfc , R^Hit hHk'<- 
7 3 >g/Lih Hft^-y 3 7 b $t ft © . t hTFKft-rScfj 
ft?£tt£Jfc8: L/C 7*7 7 7?* So 

hi 9 ti N nm** y/L&** yfcw, h« t MHb'<- 7 3 

>b3/Lit MHL - 7 3 > b ft ft . RCfHi k h a ft >« - 7 
a >d 3/Llt hlft^'-y 3 7 b4a^O$tH^^/£tt^it^L 
/c 7' 5 7 7? & S o 
B 2 0 (i, H & 4 s - / 5 / L m * ^ 5 tfcfc* H«hI>aft/<-y a 

7 b 3 /imt hm<t'<- 7 3 7 bifiw. Rtfumt haft^-i? 

s 7 d 3/Llt HltA'-«; 3 > b itft©. t h T F fc^f-r £4> 

b 2 i « % am* / ? /Lm* / yfc#, nmt \>m4t'<- 7 3 

>i/Li*^7fi#, RLfHih hfflft/<- 7a7j/L**y 
5 ifcfc Offigi &Jfc« L/c 7' 5 77r*^ 0 

a 2 2 « N nm* * ? /Lm*s ym#., Hib n^<-^ 3 

7 i / Lit hSUfc/<- 7 3 7bi/tft, S^HIt hlft/N'-^g 
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> j /Lit hSNt'<- y a >bVc#.<Dumm&m&£&mit:r 
m 2 3 i*. urn* s ? / hm* * Hit hiit'<-^ 3 

>i/Li + ^7fitt, S(fHih bm<l'<- i? a > j /Li + ^ 
5t/ift©> t hTFKttlJ-64'ft&tt£JtiiKL/c?'57T£>&o 

H 2 4 <i. Hi + >7/Li+^7Si*, Hit Mjt^'- ? 3 
>b/L|t hllfcA'-y 3 y bt/ift. Hi t hSlb<-y 3 > i 
/Lih hilb<- 3 > bftft, &C>'Hi t hffifc'<- * 3 > j 
/Lit hS<fc/<- i> 3 > btfcftO^ t hTFK*f3 u £*ftffitt£ 
Jttt L/c ^5 7T* So 

12 5li, H« + ^5/La*^7ft#, H8+/7/L«tF 
SMt'<- ^ a > b 1 tit ft x R^Hi*^7/Lik hIHt'<- 5> a 
>b 2fiift Ota J^fe^ffitt*JttS!Lfc ^7 7^*5 o 

12 6li, H i 5 / L i * p< 5 t/ift . H«*^7/Lith 
SHfc'<-^ 3 >b 1 tfcft^ StfHi*/ 5/ Lit h8Ufc'<-5> 3 
>b 2taftO. t hTFJC#tS4 3 fa«tt£J£3£L/c/57T&£ 

o 

HI 2 7 (4 % Hi+ / 5 / Li* ^ -5 ttft. Hilt hSHt'<-* 3 
>b/Lit Hft/<-i? 8 >b 2 ttftOtiill^^^tt^Jt^ L/c 

^ 5 7 -p & s o 

B2 8I1, Hi + ^ 5/Li*;< 5tt;ft. HithUfcA*-^ 
>i/L|h hi<t'<- i> 3 > btfift> Hi t hSMfc'<- i> a > b 
/Lit hSIt^'- v 3 > btafts RLfHit hlit'<-^ 3 >b 
/Lit hfifl:'<- 2> a >b 2 t/iftO, t hTFlCjtf-T^^^^tt 
£J£& L/c /777?*5. 

02 9 ii. Hi*^7/Li+^ 5trift. Hit hSUt'<- v> a 

> i /Li t MHfc'<- 3 > b 1 tfcft^ Hi t Mlb<-y 
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3 >i/Lit Mjt'<- i? a > b 2 ft ® $t IF. I£ J£ K L 

si 3 o ti. nm* * ? / im* * Hi t hsfb'<- y 3 

> i /Lit hS*b'<-S> a >b$tft\ Hit 3 > i 
/ L IS t hllb<-^ 3 >b 1 tfcft . & H i t f-S{t^'-y 3 > 
i / Li t hHb<-^ 3 >b 2 ffift©. t hTFlCfttS^fOyg 
tt£ib« 7T'*5o 

H 3 1 (i, H«*y 7/LSI + ^ ^iitft. Hit M^b^'- y a 

> b/Li t hSfb'*- ^ 3 > b ftft, H« t hfflft'*- ? 3 >i 
/Li t hfflfb'*- * 3 >b!/ift N StfHlt hSUb'<-i> 3 > i 

/Lit nftA-^ 3 >b2 m&ovLmm itz?? 

S3 2 MU Hi + ^7/Li^^ ^fcft, Hit MfkA- ^ g 
>b/L|t 3 >bftft. Hit KSUb><-y 3 > i 

/Lit Fllt^-y 3 >bin;ft. Rtf Hit MBUb'<-i> 3 > i 
/Lit h SUb'<- * 3 > b 2 trtft®, t h T F £+*Dy£tt 
(TF®7rH-Xa g£IS*Stt) £ It «! L tz 7 v 7 T * £ 0 

H3 3li, H i * y 5 / L i + > 5 ft. Hit hilt^'-yg 
>b/Lit M|[;/<-y 3 >bi/tft. Hit hijt^-^ 3 > i 
/Lit h M{b'<- 5? 3 > b ffift, StfHit bmit'<- ; J 3 y i 
/Lit h SMb'<- i> a > b 2 ttft©. t h T F Klftir £ 4>fOStt 

03 4 (i N H8+^7/L| + ^ 5 fit ft x Hit hSUb'<-S> s 

> b / Li t h iUb'<- ^ s > b ftft. Hi t h Sfb'<- 3 > i 
/Lit hS*b'<-2> 3 >bUtft, Sa'Hit MNb^-^ s > i 
/Lit h SHb'<- 3 > b 2 fctft®, t h T F tttt Ztpmftfe 

(t f (Djtmmmmmm^) z&®itzy77r&& 0 
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13 5(i, nm* / 5 / im* / Hit ha<;t'<- 3 

> b / L & t h M ft >< - * 3 > b £t#x Hit h M <l'< - y a y i 
/L«k Mlt'<- i> a > bfct&. Hit hSlb<- v 3 > i /L 
«t MJfc><-S> 3 >b 2 tt#©&;|I&ftT*4aJI L t HF^O 
KlC&£Jt&L*:ElT*&So 



l. t h T F i£*t-t5 v> x^ey ? d - ^/utitft©ftgs! 

^ t>® btlSta^^^fflflS i, $xn--7iBBIiat©|fflJiai»^»c«t») 

K-^© X ^ 'J - - > ^'(i. St#©T F i©IS^j|6tt 
TFK^^^ISttJ 8 2 C e 1 1 - EL I SAT, TF(C 

St-tS+fQUfetiRHiSXH? (Fac tor X : FX) ©Jgttfb 
K*ff-&PI«Stt£MK ItzMfeThTsft i tz 0 ^©gl, TF/ 

v i i a &£#© f xstt-fh^^ < a 6 mzm&t 

( i ) ticmomm 

»«OftgKffll»5TFtLTIi, D N A tt 

i:i?)iiLfcTF07; y i&ffi?iJ©-8&©^7^ h\ Xttfc h JJ6 
8iE&5fc©T F U t'tf&lf btlS, tflj/tff. I t 0 <=>©#& (I to T. 
£ J.Biochem. 114, 691-696. 1993) {c i|l D T n ^ ffigJ L t MJ£ 
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TUt>„ 

(2) ftg£tfftft££M©i« 

4t5o feaEWx &w<Djjmx*$>tii l i$iin<Dij'&$: km ^ s c t w 

( 3 ) fcMOiiJS 

ftfttfc£i}©#&£ LT(is &*D&flij, #>J X. E I A (x >f /f A 
A / 7 y'fe'f ) , RIA (7-^Uy7^'f) , EL ISA 

( 4 ) IfflUaife^ 

ttfr^^auatRk^^-frs s xp-v (#ftM) ffljant, v 
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l, ^m^o^mx-itm^mm (Mz.if h a n&m x*k&x 

t * d- y f- y - f 7 - y - * x * u ** •> ;u h 5 > x 7 x 5 - a £ 

Xmi. t«)-: + t>f >-7Uyf 'J>-f (HAT) « 

m k & WT- £ ^ *> ©-e h s o 

Uu-7||Sli v JPEK&fcl©** ©flUS^x P3 (P3x6 

3Ag8. 653)(J. Immunol. , 123, 1548-1550, 1979), P3x63Ag8. 1 (Cur 
rent Topics in Micro biology and Immunology, 81, 1-7, 1978), 
NS-1 (Kohler, G. and Mi lstein, C. , Eur. J. Immuno 1 . 6, 511-51 
9, 1976), MPC-11 (Margulies, D. H. Cell, 8, 405-415, 1976), S 
P2/0 (Shulman, M. ^.Nature. 276, 269-270, 1978), F0 (de St.C 
roth, S. F. £> J. Immunol. Methods, 35, 1-21, 1980), S194 (Trowbr 
ide. I.S., J. Exp. Med. , 148, 313-323, 1978), R210 (GGalfre, G 
. ^Nature, 277, 131-133, 1979) m&ft M K. £ tl S . 

tlh®.®L*®iV¥t So it>llSl#«!^PBS, DMEM, RPM 

ii64o mom ftixte&w%nc'mm u xf>i/x^r>ait 

-fflMit^fi. MEM. DMEM, RPM I 1 6 4 0 igifttt i'©S> 
it 1 : 1 ~ 1 : 1 0 T'ife^{g]i?ti]©??^ET. 3 0~3 7°CT'1~1 

5 ^Faiitt^^c iict^TfT^tiSo Mmm&&is.mz & ztz 
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a&Kti. 1, 000-6, 0 0 OOtt'Jxf l/>7ij3 

- # U t* - JU 7 )V n - )VX it -fe > ^ * -f ;u x £'© »&fllil 

( 5 ) /n -f 7 U K-TffllUai/^D-z^ 

^sf^f ifbnso tttfrs* MM&^s^tti^T-^fm 

x ? o ^-7°U- hilct % s x ;H:«««i (HA 

'W^iJ K-v®x* y -->^t;i N R|fj&«s, ^:^®j|2-t?;u 
U K-v£lR?§*-5o 

liJ£?&£*l#-&*>-l±-nT9 C <t^tfi*So 0»J;Ui\ C e 1 1 - E L 

i s A©r<t zmmmmmfeik^F actor x a 

ttSfl j£ # T iftM © Stt £ W * 7 ? d -^Uftftg 

K-v^KitS. C © i: 9 I; L T > 01*. if, ATR- 
2, ATR-3. ATR-4, ATR - 5, ATR-7£<fctt'AT 

c £ a< tb * 6 0 

( 6 ) t;^n - 1- )l$iW(D%m. 
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,«llS^SS(-fc^T(is 'W 1 'J K-t* 1 0 ~ 2 0 % 0 
llttR PMI 1 6 4 0 ^fift. DMEMf*, X li M tin fit £ ife 3? 
©» SUMS &#©£«&# (Wx.tf3 7t, 5%C 

o, sg) t* 2 ~ i 4 Bia««L, *©£*±»fr fc>ffi#£tt»* 

±Ki/t#©«3*2rfcfc:fc^-C\ 8t#©»fil!j&<&g i $ ti^Ji^ti 

-5 C t «fc *5 »l8t £ o 
2. t HFtcf t-ST^X^ ; ^ P-7-;l/iS;«:oVlli^3 - K 

t^DN AO? p-->/ 
( i ) mRN A©ll 
t h T F M? h -v nty^o - ^;l/£tft© Hlgfe «fc L IS V 
Kt^DN A©^ n-^>^'^{79/;j6, El iR $ tl A: ^ 

>f y J F-v^b^fto^ftx fllx-tf err- : j y -aa&ft (Chir 

gwin, J.M. Biochemistry, (1979), 18, 5294-5299), AGPC& ( 

i 

Chomczynski, P£(1987), 162, 156-159) H tc <fc «9 £ R N A ^iH 
L. raRNA Purification Kit (Pharmacia Biotech) {C^ft $ tltz X 
*) d (dT) - t^n-X X/^^^AHlCtfJmRNA^ii 
t5o ffc^ QuickPrep mRNA Purification Kit (Pharmacia Biote 
ch) £ <t IC J: *9 * ^RN A©attifiift*g-r»-. mRNA 

( i i ) c D N A ©IS 
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±E ( i ) •PUfcmRNA^b, IK?***ffll<»TLiRC/H 

iovwcfcy 6 c d n A**nfn^jjt«. cdna©^ 

ti x 0 1 i « o - d T y 5 -f ^ - X tt L « C L < ti H « C « 

cDNA^fi£5it5li, iiemRNAiy^-f & 
fe¥lt©#$T7Wilf 5 2°CT3 0 ft<DRm*ft? o 

cDNA©igflte, LB&tfHfti t> iC 5 ' -Ampli FINDER RACE 
kit (CLONTECHtt) *ffll<fc5' -RACE &(Frohman, M.A.^Proc.N 
atl.Acad. USA 85, 8998-9002, 1988, Belyavsky, A. £ Nucleic Ac 
ids Res. 17, 2919-2932, 1989) i:So( PCR ( # U * 5 - 

cDNAOl^lCc DNA adapt e r^i^L> HSVKI 
RtfLiV«««Dlrfr^3-FtiDNA (&T\ LgtVffi#©»r 
fr*3- KtiD.NA* r LlVIi0DNAj Xii r LiV^i 
*3 - Kt4DNAj i«Et5:it»*4 (H«jV®«^lco^ 
TfcP«l>) i:o^TPCR^ji^„ 

H«V««ODNA*ilBtSfcJi>oy7Y v-i LT, 
5 ' -m?? h M© Adapter primer 1 1 3 ' - At 

/^-fT-lcliv^XjliftOHIIftiSMHC-G 1 ^7^7- 

(E^iJ 1 ) (ATR-2, ATR-3 S A TR - 4 iJitfAT 
R - 5 ) ( C r 1 fS«) feSUBMHC-G 2 a 7 -7 v - (E7U 
#^•2) (ATR - 7 fci^ATR - 8) (C r 2 a®«) (S.T.J 
onest>, Biotechnology, 9, 88, 1991) i&fflU5 : * 
fc, Lg| VMI® D N AtmmtZ 1z#>(b~f3 4 -7- t LT, Mz. 
te* 5 ' -l7*7^7-(;ti+ 7 h ^tt© Adapter primer li 3 ' - 
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(i i i) D N A©*ftS!l&tff&£ie?iJ©&£ 
PCRilji:oV»T> & *D^& left o T 7# n - 7.? )\,%%%M 
£fTlV Bft£-r<5DNA»rJt£tf)i9 Hi DNAOdHRRtf 

D N A ©ffi§m. 7 x y -^RCf ? p n At| {±5 1 6^ (J. S 
ambrook, et al. "Molecular Cloning", Cold Spring Harbor Labo 
ratory Press, 1989) , \$m<K>*v Y (i'GENECLEAN II; B101 

01) £ffl^TfTfr*l£o D N Amftt&ftt £ tzVXDK? ? - D N 
Alcti£*0©k© (#J;U£ pUC19, Biuescript^) 4fflHKii< 

HUE D N A £ ±!£ ^ ? * - D N A £ £ . & ! f£L<D ? 4 *f — i/ a > * 
7 h (£Sit4!l) £ffl^T«*S3tt\ *E&;i ^ * ? - £ if * 0 &fc 
* ibtlli^^^? * -^^IIJ Ml 0 9 3>fx>r--t?;U ( 
- y # > - >) Hlc#A L tz'&T > tf •> 'J >»tt 3 n 
L x SftJStlo'UT^^ *-DN A^P3S!-rS(J.Sambrook, e 
t al. "Molecular Cloning", Cold Spring Harbor Laboratory Pre 
ss. 1989) o 3 W £ -T & D N A © i&Sge ?ij (2 . ±ie<??-DNA 
^fiJPSMTfiHt L/c&. £*0#i* i^-ftf* *>&) {Ci^ 

& (J. Sambrook, et al. "Molecular Cloning", Cold Spring 
Harbor Laboratory Press, 1989) 0 £Ifrl&gE?iJ& 
^il (DNA Sequencer 373A, Perkin-Elmer) ^ffll»4:ii<ti 

( i v) ffi*t&&££I« (CDR) 
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i/-A7-^p (fr) m^ifis 3o©eprgE®jK % tut>-*>m 

(CDR) \Z& (3««$nT^So FR©7^yg?@e 
JiJttJtRWJ: < nt^ -3f, CDRfSOT; 

W©*»ttttSi6rj<^ (Rabat, B. A. rsequence of Proteins 
of Immunological Interestj US Dept. Health and Human Servic 
es, 1983) o 

HtjIS 4 fl© F R©£ < 0 - hffi&Zt 5 > *©!£ 

S3fi©CDR.tt;l/-7 , *jgJi!ct5o CDRfcU S JC Mt 0 - 
i/- bM&<D-&&J&&-t2> Z. tb&Zo & oT, 3 <i©C D R(i 
F R{C <t o TffiSJC^ft^fci^^tcia^ftBJC^^^ tl. tUF 
R ti»*tt-rffi«© 3 fi© C D R t*CttJgJg#«tt*JgdE-r5 0 

;Ufit(*:Onr*<Stt©7 S 7 »£yiJ£K a b a t y> K «fc <9 ftfc 
ijtft07^y$ie?iJ©x-*^-X ( r Sequence of Proteins of 
Immunological Interestj US Dept. Health and Human Services, 
1983) K&Tte&T, mm&Zm^Z Z t ICJ; <0 C D RM£j|^ 

CDR«©ie?iJli, t bS4kin;#£fl;SI!LfclRfc b K T F 

nsniirtT*ntfx a 

3 3 - 1 3 8 ©#CDRX(iffi?ijff 1 3 9 - 1 4 1, 1 4 3 - 1 

4 4, 1 4 5-1 4 7 R 1 4 9-1 5 0 © V M * © & C D R ^ 
«<k©*BRtt*<9 0-1 0 0 %©K?ijT*£> 6 t>©j&<¥tf t>n^o *F 
* L < li, ffil§Ht*< 9 5 ~ 1 0 0 %<DW.J\\X°& £ fc©*<^lf 

o £bfC$?£L<li. ffi Rtt *< 9 8 ~ 1 0 0 % © Ic" ?'J T & £ & © 

3. ^i/tft©^?!^? ? -OftSU 
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H«££-r*£li. vnico^ttt r?f XLIj , h htttt© 
H«lco^T« rt hHij ©«fc 9 4 C £ & * ) RCF 

HHVff$£3- K-TS D N A«rtt*<* D--^$tlM, cn 
b©7nVS**3 - KtSDNA*, t bVL#.fenm®£=>- 
Ft4DNA Ltl6S$ it S C i ia ot + > 7^t h T F 

c DN Ai:#St57-)X 'J -y-EPJ&tfVflittliflJ*, ffiftS 

c DNAirSStSYOx 'J - ^-ETU&tf VfattETUfe t Ma# 
I^t^ Ci £ £ A, T £ o 

Co^tliCr K Cr2, Cr3XliCr 4, ay'LI©{>oi; 

CT <!: £ fgflfiiiJMii© 4><b T- -7 V x H £ V M^X. ^ t h H II C fitt 
^3 - KtS D N A^-^t^i^^ ^— n iC/i:x>Ayt-/^ 
n t - ^ - ^o r <!: ^!6S«ia<S«^ J: 5^1110 feiTT^ X L«l 
VflRtft H«C««*3- KtSDNA^tOf-Cie?!^ 
* * - (£>J;t(f , W09 4/1 1 5 2 3 M) £ftSUli-6o fctc, 

c©^3K^^-(cj;«9 bs^^sb us© crt ^ ^iiSB us zmmmmm 

ISftLT + ^^tJi^^lSiit-^ (ft*!* * W09 1/1 6 9 2 8# 
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fiB) o ^-CHI^^-Cti, I g G 1 xlfiftiS^^-N 
5KG1 (V) SO'I gG4 KlS^|gi<^-N5KG4 P$ 

( i ) ^ftftHiiCDlilg 

5cDNA^, t Mri#©HfllCft«&3- K "g" £ D N A £ £ t? ii 
%t£&$i<<? * -KmhtZZ i(cd; <9*f £ C £a<tiJ*So H^C 
8l*iLT(i, WitfCr l, C r 2 , c r 3 Xtt C r 4 

KifA-r* «9 > PCRSfa^c DNAIcaStiilSEJij 

£*A-T5 £ £j&<dJ5fc£ 0 «Atf, icDNA©5' -5fcflBte*£ 

fc*S c D NA©|^3 K > fi ij (C K o z a k 3 > -tr > if XK?iJ ( 
Kozak, M.et al., J.MoI.Biol.. 196, 947-950, 1987) %^t%>& 
oKWLwtLtz? >f Ic DNA03' 

aStt*JiiB»*OIK»E?iJ*Wt-'5<k 5 Kffcft-LfcP CR7*^7 

tt«Hl**T»gLfcfc, ±IH3£5E'< * * -c# A IT, HiCS 

( i i ) ylKWLmK%kZ3 - FtScDNA^ttrHI^^ 

3 c DN A£, t httft©LttCfK#£:3- K-TSDN A££frai 
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summit 9 -izmAt z c ici vrnz z tfi<ih*z 0 imc 

*K PCR&lCcfc^K St c D N A £ «23 tt*S3Efll£ 
iAtSCi^tU^^o gcDNA05' 

toOKo z a k:a:/*yifxE?>I£*r-f<&«fc9KSSfrLfcPCR7 
St?, 3' -£ttK:*attttR«*®BttE?iJ£ft-*-* 
<fc 9 i- IS it LfcPCR^7'f7-*ffli»TPC R£n 9 c i-e. c 

( 1 ) t htttticDJBPlttfc^ 

-7 ^ X ^ / ? n-t;l/ft^OCDR^t h tit ft tcgjg £ tlT U S 
t r-SMbifcfc^ftfil'J-'&fci&Kttx ?nty ? p — ^- Jl/$lfo<D F 
R £ t r-i/t#© F R £© Pal Ic^UHig t 5 d 
o ttoTx v^ffifc HFty^n-T-WOHiRtfLft© 
Vfg«£. Data Bank*ll^li|^|B^tltl^t^ 
TOEEfttttt® V^«£Jt^-r tfc, RllCKabat&CJ: 

<o , jt^©FR©s$, 7 s j m®mm&miz± ~> xftmzntz t 

htft^C-^y^ylz-^CHSG: Human subgroupXKabat, B. A. b . US D 
ep. Health and Human Services, US Government Printing Office 
s, 1991)<i:<Z>itt££fT9o 

t h H tt V <g« © « £ ti . Kaba t t> K «fc S H S G ic J: «9 
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. H S G I ~\l\lzft&tZ> Z. i*<tti*> Mx-tf. 7-7Xfit M 
Ft / ? □-t;l'Kf*ATR - 5 ©HMV^I^fis H S G I © => > 
-tr >-9-Xie?iJ<i: 6 7. 8 %©** n ^-£Wt"£o k> Li 

/ciVIilli, K a b a t t> J: 3 H S G K J: *K HSGI- 

A T R - 5 © L & k m V £g (2 , HSG I©3>-tr>-9-xS£ 
?|J <h 7 2 . 3XO**D-?-4SfS, 

ftfcOftf&KJ: «9 Xt/t&£ t MHt"t-& if&JCte, ^H(CJ; 
t hlHtV^© C D R©«i6&«k 0 -« £©*"}* ft 
#©®jtlCi£otf £ tzibiz s C D R LT^ S v xtfcf*© V 

s«oFR0-aso7w ^ae^j^ t r vsi^© fr 

^<<*So LfrLttJ&<&, v ? Xfctft© Vlfiifc F R © £'©7 ^ y K 
fc^o lot, C D R©«lii^^^t-5^J6(C^^©7 ^ y 

ifc, F R©-g|J|C-7 >i7 *&#:© V£#j^& t HV««{cSHfi$ 

HWTIi, t M^Lfciiift:i:»l»TCDR*i»<iT©7$;» 
E9J£ h Kin:^S*©T $ y g£@£?ij i^-S/ci6{c, C DROifti 
£ft«HCi&gttES4@© F R (FR1-4) - 
o«)FR^|fiiU, f-M-xli;#St^ v^xftftCF 
R ttam&om^ t hfctftCFR^&^LfCo &TJc, ty^D- 
^HfcttATR- 5 ©HIIRO* Li© V1g«©&F R Eol^T, r 
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FRONo 


T 9 -b "j is a y No 


•e ft ft © FR t <D * t d 
- (50 


353 7TM 3ff- F 3 
BC 7'J iff ^3 


H fiFRl 


Ld9 1 JO 




53. 0 


1 1 U 


H ^FR2 


L39130 




92. 9 


111 




P01742 




71. 4 


112 




280844 




78. 6 


113 


HHFR3 


L39130 




62. 5 


114 




Z34963 




71. 9 


115 




P01825 




53. 1 


116 




M62723 




68. 8 


117 




Z80844 




68. 8 


118 




1 f\ A o A r 

L04345 




65. 6 


1 in 

119 




S78322 




75. 0 


120 




Z26827 




56. 3 


121 




U95239 




65. 6 


122 




L03147 




65. 6 


123 


HSMFR4 


L39130 




90. 9 


124 
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£ 2 



FRCDNo 


T ? -b -y •> 3 >No 


v •> X$tft L 11 V^gifc© 
^ - (X) 




L laFRl 


T O T A r» 

Z37332 


78. 3 


125 


L 11 FR2 


Z37332 


80. 0 


126 




S65921 


80. 0 


127 




VQQ R9R 

a y o u 6 j 


OA A 


too 

128 


LISFR3 


Z37332 


71. 9 


129 




S68699 


75. 0 
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P01607 


71. 9 
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LHFR4 


Z37332 


90. 0 


132 



(2) t Hftfi»Vfi^3- FtZDNA(D*&ft 

-Bo 3: ft . F R s h u f f 1 eC*5^Ttt/-tftf ftOFRi:*i 

*MB^tCfc^T(i, n -^ftft A T R-5CitT!i, 

HiJtCo^Tfi, ■? V XVi&Hmv ffii$,&fot&F R £ © * * a i> 

FR2t;o^T(i3|I N FR3i:o^Tlil 
0M©t hia&Vfl^F R£iiiR L/Co LfclCo^TfcU v * x 
R#L»V««ifl:i^FRi«Di|?€D ^-^0^1)5^, FR 
2i:o^Tli3If, FR3i;o^T(i3iS0t hftft Vfll^F 

R^s^ts**<ai*-5o 

>" a > a : v e r . a) <t L T\ 7^X€7 - A T R 
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- 5 © h m & «t l m v mm t * n *n * * n y - © a ^ t h 

H®*J«fc L & V«I« L 3 9 1 3 0 ^Z 3 7 3 3 2 £ ii ft ^ £ * 
aj*€»o :lif>©h hmittf.&£ftm? Sic^fc <0 . FR shuffle* 

-r n^© FRc^^gicAnt^scii^ictis, 

{BUli't hgftH8C D R 1 OPimWME c o T 2 2 I g3k®& 
. C D R 2 ©frjPBM B a 1 I BSS«&. C D R 3 © ft] H N c 
o I BiSSff&fc <fc F R 3®$ilPgiiXh o I 0H;ltf b 

haft l« c d r i ©sipim a f i i i tsM&. cdr 2©$ii 

m&M S p e I SB 13$ ft. C D R 3 ©ftJR&S P s t I B£ft$tt*> 
&VFRZ<DMmM%Ac c I I I So 

.L©<fc 9 IC 15 ft Lfc/<-i>8 >a^Ii:Lt, *ft***i©F RK 
o^TFR shuffle£*T^ ^M©/£tt^W^§ t h Si ft # * ft 8! 

(3) t MHtttft V^ligc©S(rK-©fFlS 
#MBfl©t hSfttfctttt. &i/t#©CH«u &f>'Vfl^©FR*< 
t b &#&*©*>©-?£>*). V<g#© C D RA<7-> X£t&**© fc 

©t*^o *^ej©h mftftft© v*g#©»rjtii> mmtftzt 

h£tft©D N A»rK-j&<A#Wtift t>li\ PCRSia^CDR-r 
77r^ >^<fci*fcrn5#fcfcJ:*)ftai!*SC:<>:J&< r CD 
R-/77f^/j tit. 7^x4*OCDR^3-Ft5DN 

^ft*^ 9 o 
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7 ^ J ®?l£?iJ£S^ N Kabat, E. A. y> ©$[£ (US Dep. Health and 
Human Services, US Government Printing Offices, 1991) LT^ 

C©£ggE?iJ£DN A^^it^lKU PCRi!:«tn 

Iff ffe 

^3- KtSDN AO^igSEyiJ^-DNA^fiJctt-e^fifcL. PCR 
& K «fc 9 * & 5 C <!: # til * S o 01 x.fct\ 7nStFTF^;^ 
D-t/l'fiftATR - 5 ©HI! V^S^iif ^|g|H)tt d 

L 3 9 1 3 0 £ b h-SHbHIft V£*'<- ^ 3 > " a " it 
TftlSf^S C £#aj*S 0 t HftH«V^^'-^ 3 > " a " £ 
fF$S!1-SfcJ6(C{i. ^J^(i*Be?iJ#-t 2 2 - 2 6 \Z^ir 5 #©^5 >f 
•7-S.O*ie^J#^-2 7, 2 8 (C^-T2*©^gl57 p 5-r-7-{w^^T 

CDR-^7r^ >/^7-f7-hR5Hv l S (E7>J#-t 2 
2 ) , h R 5 H v 2 S (R?iJ#^ 2 3) XCfhR5Hv4S (Bfi^iJ 
#f 2 4) ttH? >XDNAge?iJ£WU UtCDR^77f-( > 
-f -7- h R 5 H v 3 A (S£?'J#^ 2 5 ) ft tf h R 5 H v 5 A 
(ffi?iJ&^-2 6) It 7 >7^-tr >X D N A6£?iJ£W L> tLT-eilf 
tl75-r"v-©Mfc 1 8 - 3 5 b p©*@*ifti£?iJ£W-3 u £o hR 
5Hv 1 SliKo z akny-fey-y-xge^ij (Kozak, M, J.Mol. 
Biol. 196, 947-950, 1987) fc «k S a 1 I Btttftt& 5 <fc 9 
JC, £ tz h R 5 H v 5 A ttN h e I S3*$ft& ft £ «k O Kl&ftt 

3 4 



WO 99/51743 PCT/JP99/01768 

ho ^:^Siy^7-hR5HvPrS 2 7 ) R h 

R 5 H v P r A (E^JS-t 2 8) liCDR/77r^ > ^ 
— h R 5 H v 1 SR^hR5Hv5Ait.tDi?-Htio 

c D N A -afiS; L n £ t>fcftSB-/5-r "?-£Jdx.DN A©i|II£iTO 
o PCRftia57ty7''Jili, h R 5 H v 1 S . hR5Hv2 
S. h R 5 H v 4 S . hR5Hv3A&tfhR5Hv5A&*<*© 

t h«t(*H«C{g«ttff*©fc h HiC®it**5: i^T'l, 
#J A. \t t h H m C r l, C r 2 , Cr3XttCr4**t/sctA< 

ffilE©«k -5 CLtlilf: t h SUtftttHtt Vffi«© D N A tt> 

&&© t bVL#nmcinm> mz-tf t hHiiciscr italic 

*-*-3R©r<!:£fS3tl&iaHS«©t><»:'?fc h HICW^^ - K 
■T-SDNAiii^Ls t hSUbH«Vffi«ftt/t hH«CS*©D 
N Afc^t?^** * -Zitmtlo 

( i i ) t hSHbLgl V«i^ a - KtiDNA&tfXS^^^- 

ittJt hffif*©Lg^«8©£fc^£x-*'<-*fr L* 
t hiHbLg|Vfilig££=i- Kt^DN AOilSffi^^DNA^^c 
$-?&J&U PCRtti:<kO«it5:i*<m*5o 
XfttbTF^y? d -j-JUfcW A T R - 5©L«V««iS^fi 
m& ^ft5Z 3 7 3 3 2 £fc l«a{kLaVfli«'< 
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-v 3 y "a" t LTft%Hth C i*<tJb*So 

b h W. it L m V <5«'< - i> 3 > " a " * ft Si! f * A: *6 tc fct % CD 
R-?*77f-( >/^^7-h5Lv 1 S (ie?iJ#^-8 5) 
h 5 L v 4 S (@e^J#-^ 8 6) li -fe > X D N A 9fi?iJ * % 
7 f w > ^7-h5Lv2A (iejij#-^ 8 7). h 5 L v 3 

A (Be?iJ#^ 8 8 ) Rtf h 5 L v 5 A (E7ij#*f 8 9 ) ii7>f -fe 
>XDNAIS?iJ£WL. 'f v-OpSSfc: 2 0 b p ©JBJj&WE 

?'J^W^"So y^7-h5Lvl Sli, Ko z ak3>t>t7 
E?IJ (Kozak, M, J.Mol.Biol. 196, 947-950, 1987) fccfctfftj 

mmm b g 1 i i tsM&^wts «t 9 * ^ h 5 l v 5 a at* 
mwm s p 1 1 isMft^wt 5 «k o^mttt&o ttz, k^?? 

-f v — h 5 LvS (@S?iJ## 9 0 ) Rtf h 5 L v A (I£?iJ#^ 9 1 
) liCDR^57f ^>^yH7-h5Lvl SRtfh5Lv5 

v-£7-b>7'J ^*^±S©c DNA&/&U § &fc##75>r 
v-£fa;iDNA©Jt«£?T-3C:£j&<Hi3fc-5o 

b FiJtftLfJiCfS igUiffi.lt© b h L«C®«-P*5 - ti)<T*£, 

MIEOi: 9 fc LTll Ltz b hHtK»LiVi«©D N A te, 
ffi^© b hftttL«C£«x t b Lmc k*C X 0«©fc© 

Cffi«£ =» - KtSDNA tmm U b h IHt L IS V t h 

o 
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mv$i®.mKVfcWt Ltogtt (foment +*os 

MitHm t<D&&& hit lc<fc *) CO S - 7 ©r i ^ WtifflJjST'M^ 
( i i i ) t hlMtia#©Htt&t;L«V<S«©PR shuffle 

*f69J#tt* t hI2ftHlj|&t>'L III Vfiit£©#F R£JH& shuff 
le-T -5 C £ «fc «9 . ^©Baa^jSPft^S*^***. FR© shuff 

ho « ft L fc h © F R f± , 7 s - * ^ - x i? m «=> t> U o r ^ 
**SIEyiJ**iw, DN A£j£«fc«fc O^r^^S c £ m * S • d 
©BU Mf£©<fc9«c. C DR fe L < «F RKffcit Lfcf&IR»*&» 

mntttm? 6 c t k «fc o % ±ie-efFS!! t ha^a#©H»& 

tfLgVf^©FRi, shuff let * d i*<i±3 5feSo C © J: 

ttl ^ S o 

fljxl^ t hSUttrt{*V&«H«F R 3 £ t b £t#Z34963(GenBa 
nk, Borretzen M. £>, Proc. Natl. Acad. Sci. U.S.A., 91. 12917-12 
921, 1994)&5fc©FR 3 1C shuf f 1 ef 6 *j&< til * -5 0 

FR->+y7'J>2'7 B 7fv-F3RFFS ( 12?ij #-f 3 5) 
fci[/F3RFBS (E?iJ#*t3 6) it -fe > X D N A £9J * W L . 
F 3 RFFA(E?Jtf 3 7) &<fcU r F3RFBA (E3»J#-v 3 8 
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) ti7>f--fe>XDNAie?iJ£W-r&o FR-y + 77'J>^^7 
^7-F3RFFS, F3RFBS, F3RFFA, F3RFBA 

»DNA^i««-e^t5:i*<iij*«. 

F3RFFSiF3RFFA, F 3 RFBSiF 3 R F B A £ 7 
A/ $ -fcK * tl-rtl B a 1 I £ X h o U N c o I 43 <fc t>* X 
hoITlltLfc. Cll^B a 1 IfcJ;[fNco ITl^t^: 
<hlCct«9PMLfcy5X$ KhATR5Hva/CVIDEC (B 
a 1 I/Ncol) i:IAU &£E?>J * Stgg-T 5 Z. t K <fc (9 IE L 

blitz t h IHbia#Hg*££ir75 X ~ K4hATR5Hvb/C 
VIDECi U ^7X; KhATR5Hvb/CV I DEC 

tw^*tisthM<bH«i^^*-yg> "b" its, ^©fiiie^j 
b " ©7 s j K@e?ij^ie^ij#-t 4 o i^tto 

HUCLTx -r-^-Xfr&igft LfcflfeOb Mft V fK « H « 
43J:a t L«£3fe©FRK:oHTt>x b r SHfcffitt V 1S« H L 
!§ © F R £ shufflet 5 C i*<ttJ*6o 

t hSitifcf*©H«Vft«&tf L«V{g«©F R£ shufflet* 

3 > "b" it HftfifrLfiA-v? 3 > "a" £©*&* 
C© J: 9 tt^fcs F R£ s h u f f 1 e t h iz t> mm 1 1 h t 
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"b" © F R 3 (7n^ 3 >No. Z 3 4 9 6 3 : iE?rJ#^ 1 1 

*IIRt5:i*<lli*5.«tlf, C© <fc -5 ic LTIJH Ltz t h fit 
»HiV<S«FR3Tli, U 9 5 2 3 9 (E*J#^ 1 2 2 ) 0 
3 14 7 (le^iJS^ 1 2 3 ) j&^tf&ftSo 

:®J:oi:LTftSU;h h IHtfttt V fifigc H ii © 7 S 
*S3Stfg4i:^U * IT t hIMtfttt Vft«L8©7 S / & 
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FRI CDRl FR2 CDR2 

1 2 3 4 5 

12345678901234567890123 45678901234 567890123456789 0123456 
Z37332(a) D I QMTQSPSSLSAS VGDRVT I TC KASQD1KSFLS WYQQKPGKAPKLL1Y YATSLAD 

S68699(b) 

P01607(c) 

S65921(bl) F S--T 

X93625(b2) E S 



FR3 CDR3 FR4 

6 7 8 9 10 

78901234567890123456789012345678 901234567 8901234567 
Z37332(a) GVPSRFSGSGSGTDFTLT I SSLQPBDFATYYC LQHGBSPYT FGGGTKVBIK 

S68699(b) Y 

P01607(c) Y 1 

S65921(bl) Y 

X93625(b2) Y 

ZtlZ'tlt h HmC r 4 fcctCKt h LMC /c®8®DNA <hiiM^ 

□ * r i h tr t hH^c r 4fcctt>* 

L«V«tt&/<- ^ 3 >£n - FtiDNAi, ZtlZ'tlt h H IK 
C r 4 Rtf k h LUC K-TSDN A i^^t;f6I<^ 
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ttzs Bute© £ o k txmm itz t hmitiawnm vm^&o' t 

hH«C««t3-Kt5DNAi, k hSiUiViMJ/k h 
LfiCffi8?-3-Kt5DNAi*, $ - (fl^tf 

% WO 9 4 / 1 1 5 2 3 #J&) {C^A t Ul^^-^ffl^ 

5. * * vfcft&vt hmitvi&vmg. 

5iaftXte t hM^bin:^^ Mitts fc&Kti, H«V£«R 
H «l C 0« * 3 - KtSDNA, ft tf£ L 8 V L « C « 

= - DNA£#- U S tt?i±ilBI!i&£ 

ft©fg3lJCte, x>Ayt-/^ D *-^-iiDri t IS 3t frits $g 

$ x y - *r - w.m m c v $ x h v ns^s. o' t h h ii c mm £ 3 

- Kt^DNAi, »J -r-E9iJMtf{c-7^XL«V<S«& 

k hLiCili^a - Ft^DNAi^f-Cil^^- (#j 
WO 9 4 / 1 1 5 2 3 #M) i:»At^o 

H8C««^3-Kt5DNAL k h IHt L & V k h L 

II C 3 - Kt5DNAi*#-0Hl^^^ - (#J/LJi\ W 

09 4/1 1 5 2 3 CiAt^o f Lt, -Itt^©^?*- 

£ffl^Tit±||IIIIS£JBgl£fc U fclCZ<DBnfcmtStltzfeZ&<{ 
>- t'XXlU >- k' h DT?^«LTg^it5 + ^ k 
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tfc, H*v«**>j:tJ t L*vis«*^tr'tn**n 2 ais©^^ 

fcU x y/x >*-/7o r<t SIM 

C ^Sigc^ =1 - Ktf-"SDNA££tf|&S'<**--£fiJ8!!-#-So 

^Rtf t h urn cmmz => - p+ s d n a> i^icv^xLiv^ 

^(R^h h L|iC^l«^=i- K-TSDNA££A,-ejifc5IS3l'<^ 
-£ftt!!U t HftjitftCoHTHs x y^ y-$-/-? u ^- $ 
-36© rt 3%£fflfRffittfi: J: SftJ©© t> <!: fc r I! ft H 8 V fK 
b r H tt C fgtt £ 3 - K * * D N A ^ ly'Ct h M ft L Ji V 
flSf/t h L8C«#&3- K-tSDNAfc^-eiasi&S** 

-jf-§ 0 

fcic ^-(c«k ^Di?L^«BS©ri §i& sauna 

W0 9 1 / 1 6 9 2 8 #M) o 
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mttlli&<. H£PB££ft6 kCDT-li&^o ^Ulf^i^av h 

;U*COSMXteCHO*fflJ&*T-fS^£tl£o 

-^-*ffll>Ki^i4, 01 7L fcf . t h • -9- ^ h^77*D>5^;U 
X mf#l (human cytomegalovirus immediate early; HCMV) yot- 

ft #j fc (i, HCMV-VH-HCr 1, HCMV-VL 
-HCKItiot, pSV2neoi:**t-5i)© (W0 9 2 - 
1 9 7 5 9 ) A^ttlio 

SSlcfetf Siae^fggt©?^ ? - £ LTti. r- o^-fyux, 

V4 0) ^:<J:©^'i';i/X-/D^-^-^t h- • t^'J^yf K • 
->-iD>y-S/ 8 >.7r^-la (HEF-la) £' ® 
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ttftftttUHJS A*©^ n * -£fl§ ^ntf J; flitfS V 4 0 
©yo^-^-^ffifflt^l^l^ Mulliganb©2r& (Nature, 27 
7, 108, 1979) , ttz, H E F - 1 a 7° □ * - * - * f -5 ^ £ 
tix Mizushima, S. b©^i* (Nucleic Acids Research, 18, 5322 
, 1990) i:se^(filictlfs:t^tu 0 

^Miej^i Ltti, SV4 0. ^'Jt-7-)^^7, 7f/^ 
;u*. ^'^d-7H;^ (BPV) 

3t ^ * * - (i S ft ^ - -h - £ LT x * x * ^>X7i7-t*AP 
H ( 3 ' ) UXtt I (n e o) itfe?, * > ^ > + * - -If (TK) 

(Bcogpt) mB=F, KoH»«7c»* (DHFR) && 

(1) E L I S A ic «fc £ 
» £ft/c«Sm&©M©$J£(ix EL I SAi:<tOri?Ci^ 

So 

ffi#»ga!l£©fcJ6© E L I SA71/- r-£&©cfc 9 IC LTlif 
So E L I S Affl 9 6 ft7° b- r- (#ij ;U2'Max i sorp, NUNC) ©g-ft 
//g/mlOi^CilL/ct^ftt h I gG rft& ( 
BioSource) 1 0 0 » I ZMftftt Z * 

2 0 0 # l©f^A 7 7 7- ( &L T ^ DBi|t§» 01 /t tf 5 0 
mM Tr i s-HCl, ImM MgC h , 0. 1M NaC 
U 0. 05% T w e e n 2 0 , 0. 02% N a N 3 . 1% 

^skmrjizf i y (bsa) , pH7. 2) t7D^^o|, 

5t»tfc, f L < lik r3Mbffi#£SB3i$ C 0 S - 7 ifflfl&g 
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l < ti ch omi&<Dmm±m. xumm* * g l < a t h 

Mffctttt L T & ft K ft] *. ho fclZT JUfi <) 7 * X7 r ? 

--tfi££**$a t h I g Gift# 1 0 0 u 1 £#D;ls lmg/ml© 
(Sigmal04. p--^n7i_;MJ ygf, S I GMA) £ 
An /U ft J- 4 0 5/6 5 5 nm-COO&ft&^v-f^nT'^-MJ- 

^-(Bio Rad) -emiztho mmm^ox ? >^-Fiui gc 

4 k (The Binding Site) ^ffll^C ii<T'i4 0 

( 2 ) *tKfe^«6<iPS!J^ 

iriII*S£$Jjfc©*: J6© C ell E L I S hTte, ft© 

i I: iTllSt lio t h ft fit ft SUB A3 J 8 2 (ATCC HTB- 

1) Migftffl 9 6^^b-h®6 0 .ft JC 1 x l 0 6 m<DMf& 
®.T*m%&tSo Cll^COi O + a^-^-tl BiSIL (1 0 
^©^JteEJfil»(GlBCO) ^tORPMI 1 6 4 0 % 
#£tf£o i£#$£f£T, 3 0 0 l©PBS?*Jv:*2@ft»t 
So 4 %0^7!f«^A7^f t K£#t» PBS (KIT, PFA/P 
B S tfot) £&ftK 1 0 0 # 1 tDL *±T* 1 0 ^felHL, *ffl 

PFA/PBS^IT, 3 0 0 // 1 0PBS"e§yt^2@^^t 

tttii&£D B iZT&mftffiLT 1 0 0 // 1 * & ft IC Jn *. . MKT 
2^81^ > + URBTft^ft, DBt 1 0 0 0 teK^t? L 

f:7/^'J7*X7 7 ? + tMgGr ft ft (Bio 

Source) 1 0 0// 1 £ Tjn x. & 0 IfilCT 1 ^S-f >*a / <- 
hLRBT-ftfr©®*,. Sg7g&£/JD;L. ftfc 4 0 5/6 5 5 nm 
£v>f*D:/l/-hy -^-(Bio-Rad) T'll^t^o 

( 3 ) 

4 7 



WO 99/51743 



PCT/JP99/01768 



^figS*ho>^'7'5X^>, Thromborel S (Behr i ngwerke AG) (c 

&fc>t>x 1. 2 5 m g /m 1 ©Thromborel S 1 0 0 1 il^tti 
f i:tl?L/;iii# 1 0 « 1 i;ilf$ (5 mM©C a C 1 2 > 0. 1 
%OBSA^^^TBS) 6 0 u 1 £iD/U 9 6^^1/-hcfTi 

1 ^mKm^^t^o 

Z.tl\Z.Z . 2 4 5 # g / m 1 © t h77^-X ( -t? ;U D- X • -7 
t:5 h U-X) *J«kt;8 2. 5ng/mlOtF77M-VI I 

a (x >if >r a . -9--^) £%ti?ni 0 u \ m*.. £ b<cgjs 

-e 1 B#p B 1S^$ -ti-^o 0. 5 M© E D T A* 1 0 ^ 1 loAx 
f^it £ HfeIIii^5 0 # lAnx., Mi crop late Reader (Bio 
Rad) T? 4 0 5 / 6 5 5 n m © M £ £ 3PJ £ 1*- 6 „ Ifit 1 ^Flg 
4 0 5 / 6 5 5 n m © K ft£ £ I" £ 0 ta&Mta 

© 1 ^©Mjgg^ 1 0 0 %©sttt u -en-en©Bii^s^ 

o 

%feSf gllifX 2 2 2 2 (Ch r om 

o g e n i x ) £ fcfifcUj* j» L x *»S^tK^7 2 teftffi L 

x # U 7 b > it ( 0 . 6mg/ml / \*1f-v;<f-<J>-/D^"i'K 
, SIGMA) ch 1 : 1 LtHM-^o 

7. b Hfflfttt:#<!:Rr»ttTFiO«5frffl|cJ:*RiC;a*liWj» 
tfr 

B I ACOREJCJ:oT*^Bj©in:TFtiift:0kinetics paramet 
er, +ftt>*>mnfc& (KD) , ft¥itliij££& (kdiss)a^ 
*S£iiJ££& (kass) t*St«:ii<-e*S. 

IE&MProteinG£-tr btr-* * 7K@fHt U cnjc«fc<***S^ 

4 8 



WO 99/51743 PCT/JP99/01768 

£tr, fctikt LtSHLfcfflfelTF (1-2 1 9 I: F L A G ^ 7* 
f- rttt Ufc^SIT F) (&T, ^SITFi»t) 

tvt-;5A^^ *af^n^^-^- (8¥i£ji&£ifc 

kd i s sSa'^^llka s s) S C £ fc «fc old 

ISft**»i:i4<Ti«, &£&tt£$ric|» LTtt, TKineti 
c analysis of monoclonal antibody-antigen interactions with 
a new biosensor based analytical system j (karlsson, R. et a 
!.(1991)J. Immunol. Methods 145, 229-240. ) U <h* £ jc t S C 

*38W©l/iT Fifctttt, ft?8t5E& (KD) A< <h $ l,* 16 T? * S £ £ 

Dfifi2. 3 0 x 1 0 " 8 [ 1 /M] KTT'*5 C L < , 2 

. 30X10 - [1/M] KTT*S:ii<J:^H<, 1. 1 
7 x l 0 -•[ 1 /M] 

£ fc. K D (kd i s s ) R & £ i§ g £ & ( 

kass) 02o©/^y-^-!5>&ft56$ftS (KD=kdi s 
s/kass) 0 Lfci^T, k d i s sOt^'J^ <s kass 

Hftttlcte. #fgBfl®£iT F k d i s s Ottj&< 9 . 
5 2xi 0 " 3 [ 1 / s e c ] &LTT'<htlti& ^ Q ffl L ( 1^ k d 
i s s ©fcA< 9. 5 2 x 1 0"Ml/s e c] HTtfe^ it$f 
£ L < (2 6 . 3 5X1 0 " 4 [1/sec] JK T t? * S o 

k a s s ©ffit* 4 . 15xl 0 4 [1/M - sec] &± 
1?*ntfJ:l». Jf*L<li, kass<Dl^4. 1 5X1 0 s [1 
/M • s e c ] &±T£> *J , § fejf t L < tt 4 . 6 5xi 0 s [l 
/M • sec] U±T: &6o 
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££(C N kd i s s®1^9. 5 2 x l 0' 3 [1/s e c] HT 
^o, k a s s 15X10' [1/M-sec 

2 blzmfttftlZte. #3SBJ3©ftT Fiitfttts KDiiM. 09x 
10- ,0 ~2. 3 0X10-' [1/M] Oilt*^ 1. 09x 
10" 9 ~2. 30X10"' [1/M] ©|)0*^IL<, 1. 09 
x 1 0 " 9 ~ 1 . 3 9X1 0" 9 [1/M] Ofc©A<*fc*F*L^o 

itz. k d i s sfii<5. 0 6X1 0''~8. 5 2 x 1 0"' [1 
/sec] ©iiTfe^ 5. 0 6 x 10-^9. 5 2 x l 0 ' 4 [ 
1/s e c] OfeO*<fFiL<, 5. 0 6X10- 4 ~ 6. 49xi 
0 ~ 4 [ 1 / s e c ] O b<Di)<M hftt Ll'o 

f LTk a s stlt 4. 15X10 4 ~5. 44X10 6 [1 
/M-sec]©|&ffl-<?*<9> 4. 15X10 S ~5. 44X10 
5 [1/M* sec] © & ©rt<i? tL<s 4. 6 5 x 1 0 s ~5. 
4 4 X 1 0 5 [1/M - s e c] OfcOA<fttffU^, 

CtL^cDKDji, kdissISD'kasstlt BIACOR 
E BftK + - h'MVr, &3 VM*B I ACOREtti'O 

iir7Xt>**-b>f-f i:«t»)i5ciA<T'i5!6<> B I A 
CORE*fflUT(li:ii<ffi Ll»o 
8. t MHtfcftCD t h T F^©5^tt©$J£ 

K y h -f o », h /s 7 >J ^*>r -tr - •> 3 >&fC «fc o T. #f£Bfl © t 
hIfti#0*^ttTF. #«7cT£ttTF. i!5cT«TF^© 

TF«hh»«<fc*5»«!LfcfcO, *> L < it C H O M M CD iff ft Wi 

MtcMIZ&D T T©ftt> «9 id 2 - / 7 l-x^y - ;U ft £ 
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:ti^«aasii«^tfs awttftf, t*^^>> fitci© 

mft^g. + •> y - -tf ^ 7 ;u # 'J*X7 7 ^ --^tt <!:©»* 

Ftt & K«5cT£ttT F©^# tuc fcRitf 4o 

fflftttt hTFia#£iUD I Ci«^IU:lii:ft4L, D I C 

o 

T R 5 ffi{**<3Stf bftSo t hSjbATR5 ttft© « > H 

. -?vt<< >A*7A|^ffli^:77 4 ^ T 4 - * □ v h 5 7 4 
-ft^©fiS©»K^H:*ilft*^*DHi-TS*6eic»|jf -5 £ £*<T 
£©«fc -9 K nfcffittfcU &ltftga'J£& (R I A) . 
Bm$L&m%.m (E I A. EL I SA) . ££t>(i3rftia&&(lmin 
unof luorescence Analysis) I? © iiS © ftS^ &*J¥-& \z. <fc <0 . iSffi 

filc^&^D I c #&Pttlc£#XttJ§^tttc&i*-3 u .5 c 
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Slkg& <9 0. 0 lmg^bl 0 0 OmgOfEfflTiifi'tL^o * 
5 ^ tt > * A: (9 1 Onig/body, if * L < \i 1 ~ 1 0 0 0 
mg/b o d yOS^i^l^Ci^-e^^o 

ttS(/D i c&«iji±. ta:#e»&*7?i5*wicfiF$*n*a# 

'Jh'-;l/?Jl/3-;K ^ y t" x ;U t? □ y K > s * A/ ** * •> b" - ;l/ # 
•J t - s # ;u ?K + •> J f - ;n? ;u d - x * h »J V a n |iJ7^'J;H 
thHA, 7y^ySt h *^ttf+X h7>, # 7U 

^^^f^x^-f t h'J'JA, ^^7^>, > f - ;n? ;u a - x N x 
f^t^D-X, * Mr y 9 y ft A „ 77 b* 7 3' A x 77 -b* -f > % -b* 7 

f- > x y / u -b y > N 7° p f i/ > y 3 -;k 

# ij jl ^ u y 7 y 3 - ;K 7 -b y y , /< ? 7 >r > , x f 7 y ;u 7 ;u 
3 -;K Xf7'J>S, t Mfn/jf 7 7U7' * > (HSA) N -7 y- h - 
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£ J - Kf^DNAO^D-->y 
( 1 ) m R N A ©»83 

a^'J K-7ATR-2, ATR-3. ATR-4. A T R - 
5 ( I g G 1 <c ) x ATR-7.se/ATR-8 ( I g G 2 a * ) 

t> m R N A £Quick Prep mRNA Purification Ki KPharmacia Bio 
tech) £ffll>TP§S!Lfco * v h &{\f ©4&2FIC& *tl?tl<D" 
4 7 'J K-^3fflJ&£JSMSj&T^£{;:** X U * »J =f ( 
dT) - t^D-XX^>*7A!:tmRNA^IS!L i- 5 J - 

( 2 ) -7 Xffif* Vf(i«£ 3 - K^S-£fc^© c D N A©tt£2&tf 

(i) HiV««cDNAOi'D-->/ 

h*t5 itfe 1 ?© ? d > rtix 5 ' -RACE & (Frohman, M.A.eta 
I. . Proc. Nat I. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, 
A. et al. , Nucleic Acid Res. 17, 2919-2932, 1989) IZ X <0 fr o 
fco 5' - R A C E (iMarathon cDNA Amplification KitCCLON 
TECH) fcfflt*. gftii+y h^<t©JWl^oTno/; 0 

ijI2©J;-9(3LTPSSL/cmRNA^l /ig^ftlHt, * -y 
h&tt© cDNA synthesis pri merlin*.. i£&¥I£^<t 4 2t, 6 
0^r H 1SfG$-fr^^i«cJ:*) cD N A^O&tg^fcfro fc c Cft£ 
DNA#'J>5-tfK DNA'J#-t\ R N a s e H T 1 6 °C, 
1. T4 DNA-f'jy 7-t'fl 6t, 4 5#RSI£J6£ 

■fr S C £ «fc *K 2*icDNA^^fi£L/; 0 2*ficDNA*7 
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x J -JlRlft n □ * ;l/ A -?? fib Hi Ls x 9 J -jU-ttmid: i) HiR L 

/Co 

T4 D N A 'J if-*£~C 1 6 °CH-~&K!&tZ> C t IC «fc «3 % 2* 
IcDNAOMSCcDNA 7^*7 p ^-?-jilSL/Co 5fSM£?& 
(ilOmM Tricine-KOH(pH8. 5 ) N 0 . ImM 

0 HJi VM£ 3 - K^&«fc?£^"l£-tir^o 5' - $ J :/ 5 4 v 

-l:(iMHC-G1^7-/7- (IE?iJ#^ 1 ) (ATR-2, AT 
R-3, ATR - 4R[>'ATR - 5) i^l>liMHC-G 2 
-fv- (E3«J#-t2) ( A T R - 7 Rtf A T R - 8 )(S. T. Jones, e 
t al., Biotechnology, 9, 88-89, 1991) £&fflbfc 0 

ATR- 2, 3, 4 SO' 5 ffif* H« V & P C R ?M 
. 1 0 0 # 1 4> (C 1 2 0 m M Tris-HCl (pH8. 0), 
lOmM K C K 6 mM (NH, ) 8 SO, , 0. 1% Tr 
iton X-10CK 0. 001% B S A, 0. 2mM dN 
TPs ( d A T P , dGTP, dCTP, dTTP). ImM M 
gCli , 2. 5a-7F®K0D DNAl'J^-f (Mftlift 
m) s 3 0 ~ 5 0 p m o 1 e ©7 97 9 - 7° 5 ■? - 1 fttf JcMH 
C-G 1-^7^7-, Sa'cDNA7^y^-^jilSL/:cDNA 
<D%mm&®} 1 ~ 5 u 1 *ttt5o 

P C R MtV*-f ft DNA Thermal Cycler 480 (Perkin-Blmer) 
9 4 °C IC T 3 0 ® IB! , 5 5 °C fC T 3 0 # R8 N 7 4 °C T 1 ft ® 
©jfi&IM >7 3 0 [hJIto fc. 
(i i) LlVi^c DNAO^d-^>/ 

t h T F (cft-r & -7 «i/ y ? D-t^ftoLj|SvSi«^3 - 

K-f Sitfc^O * o - - :/ 5 ' -RACE ft (Frohman, M. A. et 
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al., Proc. Natl. Acad. Sci. USA, 85. 8998-9002, 1988; Belyavsky 
, A. et al., Nucleic Acid Res. 17, 2919-2932, 1989) \Z X K) 'n 
of;, 5' - R A C E & tc (2 Marathon cDNA Amp I ification Kit(CL 
ONTECH) Wifttt±-y h ft © M # (C ft ~> X ft o tz „ HUlB© 

i^CLtafiLfcmRNAftl //g^ftiiLTcDNA^U^ 
5 >f v-£iD;U i£$5¥I£fit£ 4 2 °C, 6 0 #R3Ri&$ tt* d £ fc: 
<fc «9 cDNA^O^gl^iTofco 

:n*DNA*^5-^I, D N A »J #- -tf > R N a s e Hf 
I 6t, 1 . 5 B# RSj N T 4 DNA*'J^7-*T1 6t, 4 5 # 
Fa15fS$ trS d £ \Z <fc *5 , 2*icDNA^^fiHU:. 2*lcD 
N A£7 x J u p ^jlAT-mm U y -ybetiRJCk 

«9 M L /to T 4 D N A 'J ii-^H 1 6 tT — &KJ&t h d £ IC 
<fctK 2*icDNAOSffit:cDNA 7 7 ? - £ it IS L tz . 

1 0 mM Tricine-KOH ( p H 8 . 5 ) . 0 . 1 m M 
EDTAjg&T5 0^{c#f?L/Co d tt£ £ t T P C R iZ «fc 0 
LilV«««:3- K-TSite^^lidS-frfco 5' - ft J 7 5 f v - 
{C(2 7^7°^-^5^-7-l^ s 3' -«77'f7-IC|iMKC^ 
5^^- (E5»J#-f- 3 )(S. T. Jones, etal., Biotechnology, 9, 8 
8-89, 1991) LtZo 

PCR^lii^ 1 0 0 // 1 4>(c 1 2 OmM Tris-HCl ( 
pH8.0),10mMKCU6mM (NH, ) i SO, , 
0.1% Triton X-100. 0.001% BSA, 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
), 1 m M M g C 1 * , 2. 5a-7 ^KOD D N A # U ^ 
v --tf (3C#*fr«) > 30~50pmole©7^y^-^7^ 
-lit/l:MKC77-fv-, R5/cDNA 7^7°*-£S*§L 
tz c D N A<DKi&m&® 1 1 -So 
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PCRtiDNA Thermal Cycler 480 (Perk i n-Elmer) 9 4 

°Ci:t3 0^61, 5 5 °C(CT 3 0 #|BK 7 4 °C K T 1 ft |H) © i® & ^ 
0;^3 O0(to/; o 
(3) P C R^liK«J©«$!l&t;«rfr^ 
Mie© PCR£J&M£&£7xy-;l/RQ'?PP*;l/A-?}ftti}L 
x ifiliLfcDNABrJn -d/ftJRfc J: *5 @JR L fc„ DNAI 

fr£$i]IB#£Xma I (New England Bio labs) IC J: (3 3 7°Ctli| 
R8flHfc L /Co X m a I ?8 ft iB & & £ 2 %fr £ 3 %©NuSieve GTG T 
#n-X(FMC BioProducts) l> 7 # P - X Y & 
0#MU H«V<g«HT*!l5 0 ObpSs L«V«*t 
5 0 0 b pfi©DNABfr;t£#Wt&7#P-xK-£$«9tbL£o 
7 # p - X £ 7 x J - JVBl ? p p # /U A -p Jift til L ^ D N A »r 

y -;l,TifcfcJR3-£fc8K 1 0 mM Tris-HCl (pH 
8. 0). 1 mM EDTAgt (KT, TEilt) lOtfllC 

±IE© «fc o iz Lxmm Ifcvf XHiViiRtfLiVI^^ p 
- KtSlfif^tt'Xma I ?8ft D N A mti t * Xm a I "P 78 ft 
t^CiCiOilL/cpUC 1 8^7X; hX^-iJ&DNA 
7-fy-J/3>*»hver. 2 (£ git) £ffl 1^ 

fifeiM 6 °c-e i iSBiiKffcSttigig Lfc 0 

:©]|MI^i^^IiJMl 0 9 3 > t° x > hlfflflS (- >y # > 
y - > ) 1 0 0 // 1 \z An X. x *± T 3 0 # H x 4 2 °C (C T 1 # ft 

ft^T 3 0 0 # 1 ©Hi-Competence Broth(- y # > ^ - > ) *n 
X. 3 7 °CICT 1 B*IHK y*!.^- h Lfc^x 1 00/ig/ml 7 
> t" "> 'J > &&t; L B l^igifi (Molecular Cloning: A Laborator 
y Manual, Sambrook, et al., Cold Spring Harbor Laboratory Pr 
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ess, 1989) (JglT\ L B A t Wt ) ±K C ©*li§S£ * § 

d ©J&Sfi|£&tt£ 5 0 u g/m 1 7>fy'J>^tWtUB 
(&Tx LBA^ffiiftt) 3 m 1 4 m 1 T* 3 7 t«C 

T-^§iL ^QlAprep Spin Plasmid Kit (QIAGEN) 

£ffi^T7*5X$ KDNA4MU i£gE?iJ © £ ft o 0 
(4) -rtf*lftfcV**£3- K-rsafc^OttMTdft* 

ijie©^ 5 X ^ K4 5 © c D N A 3 - K$&©tgSK?i]£Dye Term 
inator Cycle Sequencing FS Ready Reaction K i t (Perk i n-Elmer) 
£ffll,K DNA Sequencer 373A (Perk i n-Elmer) ia^JU: 0 E 
?\®i%mzf? 4 "7- <t LTM13 Primer M4(Sg£) (E?iJ#*f 4 ) 
RtfM13 Primer RV(Siiii) (E?>J#^5) j^:£[£]©i&g 

CHTS^n^'Wyj F-7ATR-2, ATR-3. AT 
R-4. ATR-5, ATR-7atfATR-8i:6*t57"7X 
Hi V^Iigc^r 3 - KtSlfi^^tStS^? * S K**nf*lA 
TR-xHv/pUCl 9 ( x = 2 „ 3, 4. 5. 7Xli8) ifjf 

^ttlftlATR-xL v/pUC 1 9 (x = 2> 3. 4, 5, 7 
X t± 8 ) £ ift £ L 0 FATR-xHv/pUCl 9 (x 

= 2. 3. 4, 5. 7X118) £££tt5&^tf*Jn;#©HBVft 

?:*nt'ftiejlJt§ 6 b 1 1C, ^7X; KATR-xLv/p 
UC19 ( x = 2 , 3, 4, 5, 7X«8) H§ §7 0 Xft 

fr© L£g V*figc£ n - h't 5itfi^©^SE?lJ S / it 

Hfifeffl 2 . *y 5fcft©tif*il 
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?nATR-5 fitft Vfig&£ t h fit ft C&ttKXft L/c + y 5 
A TR - 5 fitft£ffcg!! t fco A T R - 5 fit ft V®«£ 3-Ft51 
fc^£t h fitft C - * * - K&M-T £ 

(l) 5fitftH*Vffi«©** 

h hfitftH«C«gtt£=r- K-TSIBS^^ * - (cig^-T S A: J6 
s A T R - 5 iaftHgl Vfl(«* P C R & tc £ «9 ^ftji Ltz a 5' - flj 
^^7-ch5HS (E7iJ#*f 1 8 ) ttV««*3-Kt«DN 
A © 5 ' -*^i:^-f yj y^XLv loKo z aknvt>tx 
BB?"J (Kozak, M. et al. , J. Hoi. Biol. , 196, 947-950, 1987) Rtf 
ftlEBMSal I ©BilETiJ**** «fc SfcRttLfco 3' -#J7° 
Hv-ch5HA (E7>J#-f 1 9 ) tt J 3 - KfSDNA 

© 3 ' -isiu^W'/'j ^ 'f xts a.o$ij|5g^^N h e i <z>&aiE 

mtfi+Z i 9 tw R ft L o 

PCRg^li, 1 0 O/i 1 tjJKl 2 OmM Tris-HCl ( 
pH8.0),10mMKCK6mM (N H « ) 2 S 0 , . 
0. I % Triton X - 1 0 0 . 0. 001% B S A, 0 
. 2 mM dNTPs ( d A T P , dGTP, dCTP, d TTP 
) s 1 m M M g C 1 2 , 2. U-7 hOKOD D N A * 'J ^ 
5 - M (3C&ifrft) . 5 (I pmo 1 eCchSHSy?^ "7 -&r>* 
ICch5HA^^7-, Rt/IIDNAi LIU loy7Xi 
FATR5Hv/pUCl 9 P C R (i DNA Thermal Cy 

cler 480 (Perkin-Elmer) 9 4°C(CT3 0 5 5 °C ic 

r 3 o 7 4 °ctcT i ^ia©as-b--f * >\<t> 3 0 aiTofco 

P C R £f6*fl£&£ 7 x y * no*;UA-effitiiU 4MB 

LfcDNAlfr^xj'; - A' Mtci 9 0jRLfc o DNAIJi^M 
K»£N h e I (Ccfc *) 3 7 °CT 1 MfiHt L> fc^Tffl 
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mmm s a 1 i c^sao iao3 7 °ct- i mmmitttzo com 

{tm&y}£3% NuSieve GTG7#n-X(FMC B 
i oProduc t s) I'fc 7/f □ y^gglftftlz J: 
BtLs 4 5 0 bpfi©DNAlfr^ttt57^o-X)t^t!J5 
tUL/io 7*'o-xfr^7xy-;i/&c/?DP*yi'A-ettibU D 
N A Bfrfr£x* y -fl/TftlK T E 2 0 // 1 Idjgj&L/Co 

? d yy<<7 9 -KteVmnnn h e I , Sal IRO'Sp 
1 I, Bg I IIOSHEJll^iALfciJtpUC 1 9 ^ ? ? - (J£J 
T, CVIDECtW) £fflWc 0 lieoi^CUIISU;? 

XHSlVfiJgi£ n - Kt5 fifi^ iSrtt i N he I & S a 1 IT 
/I<tt5 CilCi «9 DiSy l/;CV I D E C^^-^DN A?^* 
-•> 3 >+-yhver. 2 (SSii) ^ J& ft © *ft # left H 1 
6 °C T 1 Nf FbI E Jfc £ tii L fc o 

V s - >) l o o a l tuta*.. 3 o ftm, 4 2tCTl tfnUf* 

IU: 0 3 0 0 // 1 © Hi -Competence Broth ( — y ^ > - > 

) TtlCTlNfH'f >*a^- Hfcft, 1 0 0 u g/m 

1 L B A«^^itfe±{c ^(D^fli^^^ 3 7 0 CKT-&-f 

i 3 m 1 t 3 7 t!CT-^^i L, 8#B#fr t> QIAprep Spin Pla 
smid Kit (QIAGEN) Zm^T?? Z Z KDNA^SSLfc, 

^7Xj K4>© c D N A ^ - K{B«©ESE5»J£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
„ DNA Sequencer 373A (Perk i n-Elmer) ic J; & £ L /c 0 g£?'J#i£ 
#75 -f "7- £ LTM13 Primer M4(^fiJ6) RtfM13 Primer RV(^ 

Sit) ^ffli^ mi5fa<Di&&mmzmmt h c £ c«t 9 
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s 5 ' - m ic sail wmmm%.tfK o z a k 3 >-t? >vxmn. 

3 ' -li:Nh e I mmmplZft^-?? X $ K*chATR5Hv 
/CV I DECctffr^Lfco 

(2) ^stf* lis vmmomm 

. ATR-5St<*LiVg|t^PCRaic«ti5«iLfco 5' - fit 
^^?-ch5LS 2 0 ) tt V««* =i - Kt5DN 

A®5' -*Si:A^y)j/^U §oKozakn>t>fx 
E^iJ (Kozak, M. et al. , J.Mol.Biol.. 196, 947-950, 1987) &. 
frlPgil^B g 1 Il©B«l£*J£W-*-S «fc 5 fcttff-Lfco 3 ' -fljy 
^7-ch5LA (BBTUS^- 2 1) iiJ 3 - FtSDNA 

© 3 ' -5fe«iic>w y y y^xi^ -aoftypgnfg s p i i ommi 

PCRSili, 1 OO/ilHl ZOmM Tris-HCl ( 
PH8. 0), lOmM KCK 6mM (NH ( ) , SO, , 
0. 1% Triton X-100, 0. 001% B S A N 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
) n ImM MgCl 2 s 2. 5a^.y hfflKOD DNAtf'J^ 
5 - Hf (3C#£fr||) \ 5 Opmo 1 e©ch5LSy7^v-|[}' 
i:ch5LA^7^-, SlFftlD NAUTUloy^X; 
KATR5Lv/pUC19 ^^W^^o P C R (2DNA Thermal Cy 
cler 480 (Perkin-Blmer) £flH> N 9 4 °C {C T 3 0&IBK 5 5 °C (C 
T 3 0 #fyK 7 4 °CKT 1 #lfflOffl£i^ ? ;UT* 3 0 0 Jf o fc 0 

L/;DNAIrlt^x^> - ^ it » K «fc 0 @iR L/c 0 D N A#rJt£$(J 

mwm s p i i (Sffljg) Kit) 3 7 vn ^mmitt. 

mWMB g l ii jc«fc 9 3 7 °c-e l NrPflm-fbLfco com 
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M£$)£3% NuSieve GTC7 if n - X (FMC BioProducts) 
tzTifv -xy;l/«*l8ctt£ «fc <9#sl U &4 0 0bp§©DNA 

* d p *;U AT'tttfl U DNA»riT-^x^y-;i/-eetlS$ 

2 0 u l OT EIC^^Lfco 
±15©<fc 9 (C Uii L/c X Lfj|V<I$£ ^ - K-TSififc^ 
SrfriSpl I&tfBgl IIT-fiHbii- &c£lcJ:t)f!§l{LfcCV I 
DEC^^-^DNA^y-->3y+7 he r. 2 (Sfiii 

) ^ffliK ^^©^^(cfife^i 6 °ct- i itmm itz 0 

is-y) l o o u l ic in . 7K±r* 3 o # FeSK 4 2 °c r l # » 
iUco ^1^ 3 0 0 /i 1 ©Hi-Competence BrothC- y # y : J - y 
) £#D;t 3 7 "CfCT 1 NfPbI =l «. - h L 1 0 0/ig/ra 

i l b Am^m±^c<D^mm^t 3 7tct-^^> + 

it 3 m- 1 T' 3 7 °C izx-fcigm L, gftlitf;^ ^QIAprep Spin PI a 
smid Kit (Q1AGEN) *Il»T7 , 7X; KDNA^SSLfco 

7*^ X ^ Ft©cDNA3 - K£f^©i£gie?iJ£Dye Terminator 
Cycle Sequencing PS Ready Reaction Ki t(Perkin-Elmer) 
. DNA Sequencer 373A (Perkin-Blmer) iz £ <0 L tz Q @2?iJ&£ 
mzfyJ -?-t LTM13 Primer M4(SSi£) S.O*M13 Primer RV(^ 
mm.) ^^^©IgSSe^J^JIiSTS C.id J: OBE^iJ^^^ 

Liz 0 :©ATR-5S;«:LiV<S^^3- £ ilfe^^^W L 

^ 5 ' — fiij tc b g 1 Mmmmm&VK 0 z & k * >-**&m. 

3 ' -ffliJJC S p 1 I m&ffinZftiZf 7 X i K£chATR5Lv 
/CV I DECi#«Lfc, 

(3) * / vfcwmm*? ? -<Dmm 
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1%K<7 ? -*m%Ltz 0 ^^-Clll gG HSftiS^H- 
N5KG1 (V) & O I gG 4l{rift%I^^ ^-N 5 KG 4 
ffl^fco 26 it^ ^ ^ — N 5 K G 1 (V) *5^I1N5KG4 POk 
V$ifcYimC&&V>&m\Z.1bZ> S a 1 I-Nhe I aR fit A T R - 
5 <DHmvm®£3- Kt^itfe^. b hK^L$^C^l«i©itij 
i:*SBg 1 l!-Sp 1 I $fti:ATR - 5 <D Lmv $1*$.* ? - K 
"f ^iHs^it^-f £ C £ JC J: o T> * ^ 5 A T R - 5 ft&fggt^ 

( i ) umvmi&vmA 

■fv X i KchATR5Hv/CVI DEC*aRB*Nhe I 
(SSig) (C <fc «9 3 7 VT 3 B^yPHk U i^^T^JPS^^ Sail 
icj: «9 3 7 °CT 3 PbI ^ L/c 0 C <Dyg lb 1 . 
5% NuSieve GTG7 p — X (FMC BioProducts) £fflWc7#o- 
xy;H^»lia *)#i£U#J4 5 0 bpg©D N Air^-^^w 
+ ZTtfv-Zft&V)*)tiiLtZo 7 if d - X n £ 7 x J - * 
nn^^Atitai, D N A®rJt£^ ^ J - JlsVttffliZ i£tz'&, T 
E2 0// lCgfgLfCo 

M<^-N5KG1 (V) RON 5 K G 4 P £ $ij H II H N h 
e I (SS*) CJ: *) 3 7 t-e 3 MtfHtU ft l> T [5g»35 S a 
1 I (C J; <0 3 7 °CT 3 m?$Mitltio Z. Offi it$L& ® Z 

1. 5% NuSieve GTG7 # p - X (FMC BioProducts) £ffl^fc7tff 
p - X y JlsWxxffl-WjlZ <S: iQftMl. ft 9 0 0 0 bpSODNAifr 
££W*S7#n-xJt£ta*> tfj Lfco 7#p-x>t£7x/-;l, 
TkT} 9 n n ^;l/Afftlij D N A Sr * x * V - frT'tt.® £ -feb A: 
ft* T E 6 0 il 1 <c®ft? Lfc, 

±E© J; -5 Jc LTfUSS LfcH« Vffi«* 3 - Vt 
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Sa 1 I-Nhe I DNASritiS a 1 IRO'Nhe I T'tfHb L 
/: N 5 K G 1 (V) ifeSlWiN 5 KG 4 P^DNA?^ 3 > 

* -y he r. 2 £ffl<^ ^#®&#lcS£i,W 6°CT*I 

z.<D^m^m^±^m jmi o 9 3X:f>Msa # > 
1 0 0 u 1 icJd^., *K±-e 3 0 »hk < 2ici:ri»iai» 

1 Lfco ft^tr 3 0 0 /il ©Hi-Competence BrothC- y # > -J - y 
) £ x. 3 7 ti:t 1 ^P B H > + h L/;t, 1 0 0 a g/m 

1 LBA«^ii±l::©^H^^, 3 7 "CICT-^ > + 

13m IT'3 7 °CiCT-^i$# U g# ii # ^ £ QI Apr ep Spin PI a 
smid Kit (QIAGBN) *I^t^57; KDNA^HlSL^o C^b 
*y5ATR-5t^Hl^3 - K-r-5iilK?^#Wt--S7 e 7X = 
K*tftfftchATR5Hv/N5KGl (V) , RO'chAT 
R5Hv/N5KG4 P £ # £ L „ 
( i i ) L«Vfctt®2*A 

^X; FchATR5Lv/CVl DEC^ffJRg^^Bg 1 II 
(Sli^) R[/Sp 1 I (%.m&) Kcfc <9 3 7 °CT' 1 . 5*IBIffi<fk 
L fco C ®#Mb 1. 5% NuSieve G T G 7 # d 

— 7s (FMC BioProducts) ^ A: 7 if u - X y jc J: *5 £ 

IU ft4 0 0 bpSODNA*«-*^Wt«7^o-7fr*i0f) 
IflL/Co 7#D-xJt£7x/-;U&tf?on*;l/A-efl&tiJU D 
NAIfrfr£i*y-7U-ettJft£-frfcSK 2 0 u 1 ©TEtc^/gLfc 

o 

FchATR5Hv/N5KGl (V) SO'chATR 
5 H v/N 5 KG 4 P£ftJPgHsSlBg 1 II fflift) SJ/Sp 1 I 
IC J: 0 3 7 °CT 1 . 5 BfrlBJflHb Lfco ^ © ffifb 8 £ «5 *■ 
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1. 5% NuSieve GTGT if d - 7 (FMC BioProducts) ^m^tzTif 
p - 7s f J^mn^Wj^J: i9^Mts 36 9 4 0 0 b pg©DNA$r)t 

TE20//1 L/Co 

Spl I-BglII D N ABfrtt £ S p 1 I & V B g 1 I IT*?8 it I 
c h ATR 5 H v/N 5 KG 1 (V) *5l>lic h ATR 5 H v 
/N5KG4P*DNA5-fy-'>s>*yhver. 2 

) ^ftoMjicisiu 6 °c-e i tun & tots it&m itz 0 
c commute m^-kmm j mi o 9 p > tr-r > vmm (- «y # > 

V s - >) 1 0 0 // 1 tcin^, *_tT 3 0 #IB N 4 2 °c(ct 1 ^Fb1# 
IL/: 0 i^^t 3 0 0 ^ 1 ©Hi -Competence Broth (- 
) 3 7 °CfCT 1 ^FbI-* h Ltz'ik, I 0 0 # g/m 

1 LBAl^SiC:0«|^^, 3 7 ViZX-ftJ > + 
a h Lt^IIlf^*^|/; 0 -©^St$£&ft£5 0 # g 
/m 1 7 > h: •> U V^ttt^ 2 x YT^ft 1 1 H 3 7 °C(CT- 
& i& # L . Iftl^^^P 1 asmi d Maxi Ki t (QI 
AGEN) £ffl^T77X$ KDNA£ff!SgLfco Ctlb + /^A 
TR - 5R^3 - Ft§afef^tft^77X ~ K£*n*'*i 
c h ATR 5/N 5 KG 1 (V), c h A T R 5 / N 5 K G 4 P t 

(4) COS-l|l^©h7>77i)y 3 > 
i^7X$ K * C 0 S - 7 fflfi h 5 > z 7 x * •> 3 > U 

fcW*-M&icmmz-£tz 0 

■f?7i Fc h ATR 5/NS KG 1 (V) feS^ichATR 
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5/N5KG4P£Gene Pu 1 se r81 (B i o Rad 

) £ffl^T^u? r- n # u- •> 3 *j c o s - 7 mifcizmwm 

ALfco /M»3PBS (-) (£IT, PBSi^t) ifi: 1 x 

i o 7 iss/m i owggTgs^nti^cos- 7 sbis o . 

7 8ml 1^ K5 Otfg^itai, 1, 500V, 2 5 /i F 

l 0#ia©lsi8»ifiS©& x xH hn|l/->> 3 >MS 
£ tltzmm* 5 %© Ultra Low I gC •/ J£ !fc jfo (GIBCO) ^tWt 
£ D M E MigiftCGIBCO) K»S3U 1 0.cm«ll*ffll»TCOi 
0 + a ^-^-i;T«lU;o 2 4 M©i£*©&. £g±7ft£ 
R?I&*L, lrf:(:iJl[litiHBCHO (7-'<-f >*^x>f 

( 5 ) VLfrOftM 

C 0 S - 7 8IIS©**±»fr&*> 5 rProtein A Sepha 

rose Fast Fl ow(Pharmaci a Biotech) HTUtT© J: r> KffiSS! L 

/Co 

1 m 1 ©rProtein A Sepharose Fast Fl ow£ ^7 Aic^^Lv 1 
0 £*© T B S C £ Id «fc o T# 5 A£¥#Ht L/Co ¥f<t L 

fc*7Ai:COS-7ttfiO«I±ft*7^7'fL/i:a, 1 0 f£* 

ftfcs 13. 5ml© 2. 5mM HC1 (pH3. 0 ) ^ »f£ 

mlOlM Tris-HCl (pH8. 0 ) £1]Q tl & C t \Z X -p 

ftS!!$ ft/ciaf*B#tCo^T, t > h 'J 7* 1/ 7* 1 0 0 (Ami 
c o n ) £ffl^fcfig#ati§£ 2 c £ *) , 150mM N 
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aC l^tt5 OmM Tris-HCl (pH7. 6) (£IT> 

t b s tm?) csi^inu m&mt® 1 . 5 m 1 trmm t 

(6) c h o£fem$LMm%®®$. 
* * 7m.&<D£%.mtkmMW*ffiALt &tztb, cho-s-sf 

MII&lfoMiSitUGIBCO) (ciUb L/c C H OM (D G 4 4 ) (CitiffE 

:/ 5 X ^ KchATR 5/N5KG1 (V) *5lWichATR 
5/N5KG4 P £$ijpggm S s p I (£ili£) TT t!J ®r Ltfiitt 

D N A £0 42 L tzo etS^tc Lfc^57; F*Gene P 
u 1 s e r^g(Bio Rad) ^ll^txH h d # 1/ - •> a > tc J: «9 
D G 4 illlcillALfco P B S 4> 1 x 1 0 7 M/m 1 © 
*IHMJ£-<?!1S£ tlTl^ 5DG4 4JHBteO. 7 8mll:, 7"7X; 
K 1 0 u g ZttoA., 1. 5 0 0 V. 2 5 // F OllgltCTA'/M 
£ 4 X. o 

titer i o # Pal © 0 m p^a © $k h d # i/- •> a 

$tl7 l c*ailS^t^ + -9->^> • ^ i V y (G I BCO) £ 
C H 0 - S - S F M IH&i&CGIBCO) K&iSL, 2 ft© 9 67t7°b- 
h (Fa 1 con) ^fflHTCO, -f > * a ^ - 9 - C T L A: 
o ^ilfeSBIC k 5* XGIBCO) Rtf 5 0 0 

dg/ml GENETI C IN (G418Sul f ate^ GIBC0)££Wf 6 C H O - 
S - S FMIIi£*i(GIBC0) © Sftigife K L , in^it^i 1 ©*! A 

$ titzmm&miR Ltzo mvimm$i&'&, 2 mrg\mikiz.M®.mT-z 
m%. e l 1 s a «cTftft^£»£aij£ u fit#H!4*©^^aiia* 
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c 1 ) t hmitftftHmomm 

(i) tUftHi^-y^'a'OM 
fc hSUfcA TR- 5 ffcttH«£, PCRftlU5CDR-r77 
y^K J: £ft8i!Lfc. t hft&L 3 9 1 3 0 (DDBJ, Cao L. h 
, 111 1995) £*©FR£WlJ-£t b 1Mb A T R - 5 it ft H £8 
/< - it 3 y "a" ®ft$!!©fc&JC7<i©PCR7'5^7-£&fflL 
tzo CDR-^77fO/7"7'f7-hR5Hv 1 S (Be?i]#-f 
22), hR5Hv2S (E?"J#-f 2 3 ) Rtf h R 5 H v 4 S (H 
?ij#"t2 4) Ji-fcr >X D N AB£?iJ£W L, f LTCDRy77f-( 
>^7^-hR5Hv3A (Se?'J#-^2 5) &0'hR5Hv5 
A (§e^J#-t2 6) (i7 >f"fe>XDNAE?iJ?rtLs ^LT^ft 
fti^^ ^v-OiSi: 1 8-3 5 b p ©Mftgg?'J£W-r £ 0 

h R 5 H v 1 S K o z a k 3 > Hr > -9- X igyij (Kozak, M 
, J. Mol. Biol. 196, 947-950, 1987 

) RCfSa 1 Ia£Mft£W-rSck-9J;:. t/; h R 5 H v 5 AliN 
h e I fSMft£Wr £ J: 9 K i£ ft L „ * fc V 7 "7 - h R 
5 H v P r S (i£?iJ#^ 2 7) liCDR^77f -f ^7^7- 
hR5Hv 1 Si, hR5HvPrA (E?iJ#-t 2 8) (2 C D R 

CDR-^77fO/77^7-hR5Hv 1 S, h R 5 H v 
2 S . h R 5 H v 3 A, hR5Hv4S£tfhR5Hv5A, £ 
O'Kfl.g&y^'I'v-hRS HvP r S&t>'hR5HvP rAiiPh 
a r m a c i a B i o t e c h (C J: <0 t/ffiSU $ tltz o 

PCRIi, K 0 D DNA#'jy5-Hf (m^lS») l*. 9 
8 // 1 4=1: 1 2 OmM Tris-HCl (pH8. 0), 10m 
M K C 1 x 6 m M (NH< ) i SO< , 0. IX Trito 
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n X-100, 0. 001% BSA, 0. 2mM dNTPs 
( d A T P , dGTP, dCTP, dTTP), ImM MgCl 

2 . 2. 5 J- - y hcDKOD DNA*'J^-f . 
CDR-/77f^/^7^7-hR5HvlS, hR5Hv2 
S. h R 5 H v 3 A . h R 5 H v 4 S&O'h R 5 H v 5 A^f tlf 
ft 5 p m o 1 e ££tT&#-egStt«IriK£teffl IT 9 4°Ci:t3 0 
f*IH, 5 0t{:Tl7}F B 1s 7 2 V CT 1 »|ffl©fiftU- -f * 5 0 
fi^K 0 Opmo 1 eO^S7'7^7-hR5HvPrS 
S.tfhR5HvPrA 1 0 0 // 1 O^T'Pl Ufi ? ;l/ 
^25@fto/:o P C R&fC J; ifipg U;D N A»r#£ 2 %<DNu S 
ieve GTGT if v — X (FMC B i o. Products) ^ ti 7 if v - x 

#J 4 3 0bpg©DNA»rtt£#W^S7 77 P-Xtf-£iflIKO. 

3 |£fi (ml/g) ©T E L, 7 x y 7 x y - ;u 
• ? p D*;l/AffitiK 7DD,t>;l/Ai(iiiaf)D NAlfK-^ffil! L 
fc 0 mm t /c D N A £x ^ y -;UTitS$ ittzik, ^©3#©ia 
^7K 1 7 # 1 izmm Ltzo "&£>fttz P C R5JdM£1$3£N h e I &. 
a' S a 1 I TS^Ls Nhe IS^Sa 1 1 T/PHb-f -5 C £ K J; «9 
iML/:77X; F^^-CV I DECi:, DNA5^y--> 3 
>+-vhver. 2 ) £ ffl ^ ^ ft© & £ {c & o T E£ $ -dr 

C ©it*§M£%£*iI® J M 1 0 9 n > fr > MfflflS > y t° > 
v> - > ) 1 0 0 fi 1 iZ Uaz. , ?K±T' 3 0 4 2ti:t l^Si 

^Lfco &<^1? 3 0 0 jt/ 1 ©Hi -Competence Broth(— y > : J - > 
) trim*. 3 7 °CICT 1 y^^K- h Lfcf&. 10 0// g/m 

l LBA«7;fii±i::©7vIi^$#, 3 7°ckt-£^>* 
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i3mlt'3 7 e CICT-£l&# U B # B # ^ £ QIAprep Spin PI a 
smid Kit (QIAGBN) £ffl^T7?X* KD N Lfc. 

FtOcDNAa - K£«©£*sEyiJ£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t (Perkin-Blmer) 
, DNA Sequencer 373A (Perkin-Elmer) 1;: <fc 0 L fc 0 E?iJ&£ 
ffl ^7 -f v - £ LTM13 Primer M4($7gi£) &t>'M13 Primer RV(£ 
Sit) £ffl^, M#fi©£SE?'J£^aSt6 C ilcj; «9E?iJ£&5£ 

e c o t 2 2 i mm$i&<Dm h t < u'&izmg, xvzttw&bti 
tztztbs ztizniEL^m.mz&tzmKzm&LTW&cv i d 

EClzV7?v-->yL, i£gE?ij£&£ L fco -iE L^E?»J*W 
-f 6 •/ 5 X ~ F$hATR5Hvi/CVIDECt*«U. 7 
5 x ^ KhATR 5 H v a/CV I DECCtiliSh h £{b H at 
/<-S> a > "a" ©«Iie^JR^fc5t57 S y KE2RJ*E9»J#^ 
2 9 tc^-To * tz. /<- ^ a > "a" ©7 ®E?iJ£E?ij#-t 3 
0 ^ ^~ o 

( i i ) t hffli*fcHil><-5> 3 y '"b " &tf "c" ©8S& 

/< - 3 > " b " R IS " c " ^FR-yt77'jy/Siaot 
><-i> a > "a" OFR3 £glj©t r- ftftS*© F R 3 Kg&Lft 
S!L/Co ><-5? 3 > "b" tliFR3^t htit#Z34963 (DDBJ, Bo 
rret2en M. Proc. Natl. Acad. Sci. U.S.A., 91, 12917-12921, 1 
994)6*©>©Kil&-9 u SfcJ&, FR3^3-Ft§DNA/7^ 
■7-* 4 fiftS! L/Co FR-'>f?7^/y5^7-F3RFF 
S (EJ(J#-t 3 1 ) RC/F3RFBS (E*J#^ 32) lit>7D 
N AE?iJ£W L, F 3 R F F A (E?iJ#-*f 3 3) S.CKF3RFBA 
(E?iJ#^f 3 4 ) 1*7 >f-Hr >XD N AE^J^ttS. 
F3RFFS£F3RF F A (*Sl,WCj§*$fl<j/.£E?iJ£W U M$ 
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cb a i i s^x h o i (omnmmzGt So /<- i> 3 >" c " T 

tt F R 3 £ t hiaft P 0 1 8 2 5 (SWISS-PROT, Poljak RJ. Bi 
ochemistry, 16, 3412-3420, 1977) S $k CD © tc -f § a6 . F 
R3^a - FtSDNA77^7-^4|^|!L/:o F R - •> + 
7'J>/<^-F3NMFS (ie^J#"t3 5 ) & O' F 3 N M B S 
(i£?'J#^ 3 6 ) ii-tr > X D N AS2?iJ^WU F 3 NM F A (B2?iJ 
1^3 7) S[fF3NMBA (ie?ij§^ 3 8) li7>ft>7DN 
AE^J^W-r-So F 3 RFBSiF 3 R F B A ttSlMCfflffiWttE 

n*^ u m«{c x h o i rc/n c o i omm.w.n^^tho 

F3RFFS, F 3 R F B S n F3RFFA, F3RFBA. F 
3 N M F S > F3NMBS, F 3 N M F A S f>' F 3 N M B A (i P h 
armacia Biotech ia^lt$tlf:o F3RFFS 
i F 3 R F F As F 3 RFBSiF 3 RFBA5-7--;l/$t s Z 
ft -eft B a 1 ISl/Xho U Nco iatlfXho ITjBftLfc. 
utlb^rBa 1 IStfNco I T'^-fb^S C t K X <0 MM. Ltz~f ^ 
X ^ F h A T R 5 Hv a/CV I DEC (Ba 1 I/Ncol) K 
IAU i£g@e?ij£&5£ L /Co IE L 75 X ^ K£h 

ATR5Hvb/CVIDECU«Lfco ^7^; K h A TR 5 
H v b / C V I D E C \Z $ t ft h t h Mit H ft A - i? a > "b" <D 

>< - v 3 > " b " © t $ y ke^ij £ ie^ij #^ 4 0 k * -r o 

F3NMFS£F3NMFA. F 3 NMBSiF 3 NMB A^7 
--/U$-tK tftftlBa I UtfXhoK Nco IR^Xho 
I T #Hb L o :n^B a l IRCfNco Itlltt^CilU 
!)lMLf;y57; F h A T R 5 H v a/CV I DEC (Bal I 
/Ncol) i:|AL Lfco jE L ^ ifi ?ij £ W -5 

K*hATR5Hvc/CVIDEC4**Lfc, 
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$ F h A T R 5 H v c/CV I DECCtttlU MlfcHi^'- 

; s 3 y u c n ©i£Sie?imt>'*f s 7 ^ y g?@e?ij£ie?ii#-f 4 i 

C^to * fc, a > " c " C7U KBejiJ^E^iJ#-t 4 2 

( i i i ) t MHfcH«l'<- V s s y "d"&Cf"e" ©fifis 

/< - V 3 > " d " R " e " £ F R - •> + y 7 U > K «fc o T 
/<- i? 3 > " a " © F R 3 £gij© t h ft#S&© F R 3 icli Ltt 
IS! L/c o V 3 >" d " Ttt F R 3 £ fc b5tftM62723 (DDBJ. Pa 
scual V. t>, J. CI in. Invest. . 86. 1320-1328, 1990) g 3fe © © K 
atfe-T S fcJ6. FR3^3 - K1-SDNA7 p ^'fv-^4{ifFS!L 
/Co F R - •> t y 7 'J y V ~f ^ ■< v— F 3 EPS 4 3 ) 

W-fe >X D N Ai£?iJ^W Ls F 3 E P A (S£?iJ#^ 4 4 ) (17>f 
-tr y 7. D N A£?il£*f /7-f 7-03' -T^SSli l 8bpCffi 

tfcW/^v-F3PrS (ie?iJ#^4 5) £. F 3 P r A 
(E?'j#"f 4 6) liFR-y-t- 77'J>^'/7^?-F3EPSS 

F 3 EPAt**o^-*f L fife© F R 3 © •> + »y 7 U > 
fcffll^a^TtSo /< - 5> a > " e " "C (J F R 3 & t h ft ft Z 
8 0 8 4 4 (DDBJ. Thomsett AR. b, unpubl i shed) * © © leg 
fc-T S & . FR3^d - Kt4DNAy7-f7-*2Itt8Lfc 
o FR-^77'J>/7 , 7'f7-F3VHS (le^iJS^ 4 7) (i 
-fe>7.DNAie?iJ£*rLs F3VHA ^-4 8) (i 7 > ^ -t? 

>X D N Ai£?iJ£W L, 750-03' -*Jgtt 1 8 b p©*BJ$ 
WiB^J^W-r So F3EPSs F3EPA, F3PrS, F3Pr 
A, F3 VHSRJ/F3 VHAIi Pharmacia Biotechic «fc <Q 

tl/Co 

P C R (± x KOD DNA Polymerase (3K#t6«) fcffll^ 1 0 0 # 1 
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<D Kfc m&ifc iz 1 |/M©FR-/t?7'J >^^H7-F3EP 
SiF3EPA, X!iF3 VHSiF3 VH A £*tl^'*l 5 u 1 , 
0. 2mM©dNTPs. 1. 0mM©MgCl 2 s 2. 5UOK 
0 D DNAIU 5 --tf LT 9 4 

°C JC T 3 0 U> Pal . 5 0 °C IC T 1 # Pb'K 7 4 °C (C T 1 # TS <D fig ^ 
* 5 @ff^% £bicl00pmole <D«7" 5 v — F 3 P 
r SRO'F 3 P rA^Jnt, RL;fi£lM*;U*2 5 0 ft o „ 

PCRft}cJ:«9iiliLfcDNA»f)n^2%©Nu Sieve GTG7#o 
-X(FMC Bio. Products) * tzT 1S u - X ? )1%%WW}\Z & <0 
ftmLtZo 4 2 4 bpS©DNA»fK-^^Wt-^T#P-X>t^i33 
WLK> x 3 te* (m I / g) ©T E fc&Sn U 7 x / - ;l/fttlK 7 x 
? u o * ;U A }ft tfi . * n d * ;U A J|& HJfc «fc (5 D N A »r Jn # 

0 1 *^7K 1 4 1 Lfco If P C R£tf;S&^£B a 

1 I&tfNco ItHkU Ctl^Ba 1 IRtfNco I TflML 
t§:iia0iiLfcy7X; K h A T R 5 H v a/CV I DE 
C (B a 1 I/Ncol) i:|AL W.n L fc 0 

iEU^^J^ttay7XU^hATR5Hvd/CVIDE 
CStfhATR5Hve/CVIDECH«Lfc 0 ~f v X i Kh 
ATR5Hvd/CVI DECCttnSk h M it H jft/< - S J a > 

"d" ©ase^mtfttfe^sr s y »E3»j£e?ij#^ 4 9 /< 

- ^ 3 > - d " cot i j mmmtwim*^ 5 0 0 * ^5 

X ^ FhATR5Hve/CVIDECCt^5bh SMtH*/* 

- 3 y "e" <D&&$im%.tf*iJ&t Z 7 i J ®ffi3aj£&?lJ#^ 5 
1 IC N " e " ©7 $ J g£is?ij£ie?ij#-t 5 2 K^to 

( i v ) t h £fl:H«'<- ! J 3 V " f " " g" ©M 

><- 2? 3 > " f " R " g " M: F R - •> + v7 'J >^Si:iot 
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/<- if a > " a " © F R 3 £gij© t r-fctftEfc*© FR3 JCg& LflF 
fi! L/; 0 v? 3 > " f " (it h tit^ L04345 (DDBJ> Hillson JL. 
b. J.Bxp. Med. . 178. 331-336. 1993) 4*©FR3i:, /<-i> 3 
> u g" (1S78322 (DDBJs Bejcek BE. t> , Cancer Res., 55. 2346- 
2351, 1995) S*©FR3JCB&-r&/ci6FR3£:3- Kt§^7 
2 jit" L tz 0 '<-iS a > " i " © F R - > + «y 7 'J 

4 -7- f 3 s s s cse?ij#^ 5 3 ) > x d naijh* 

W U F 3 S S A (ie^J#-t 5 4) {17 >f--tr > X D N Aie^J^W 
L. /7^7-©3' -*«jttl8bp©fi*SWffiyiJ«:W"9 u 5o 

/< - 2; b > "g" OFR-ft77'Jy/^5'f7-F3CDS 
(K?iJ#-f 5 5 ) (i-fer >XDN Ai£?i]£WL. F 3 C D A (SE?'J# 
f 5 6) (i7>f t>XDNAE?i]^WL, 7 5 f "7 - © 3 ' - * 

jsti i 8 b p omffifimnzfitZo f 3 s s s. f 3 s s a. f 

3CDS&tfF3CDA(i Pharmacia Bio tech lz £ *) & f& K. ft $8 
SFtlfco PCRIi, KOD DNA^'J^-t' (JlC#£lfr«) 

1 0 Otf 1 © S f£ & IC 1 ^M©FR->+ y7'J>7'7 P 5 
^7-F3 S S S & t>' F 3 SSAH<fiF3 CDS&t>'F3CD 
AZZtlZ'tlS v 1 0. 2mM©dNTPs. 1. 0 m M © 

MgC 1 2, 2. 5UOKOD D N A # »J ^ 5 - V 

LT 9 4 °CICT 3 0 5 0 °C C T 1 45-18. 7 

4 tict 1 #Pi5]©jSgU--r 9 ^T* 5 ®fr^ 0 0 p m o 1 

e©ftgB7:5-fv-F3PrS&t;F3PrA£jta;U H CfifStf 
-f ? ;U * 2 5 m ft o o 

PCR*icJ:«9lii!iL/cDNA8fr>t ; $r2%©Nu Sieve GTG7#p 
-X(FMC Bio. Products) ^ffl^/:7**D-^T*JHM»lta*) 
#!£Lfco 4 2 4 bpl0DNAlfr^tWt57A'D-Xfr^fll 
W »K 3§i (ml/g) (DTEZi&ljQ L> 7x;-^iiH, 7 x 
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J - )\, • y o d A fft ttk ?aat>;l/Aillii;J;»)DNAl^^ 

© 1 *£7k 1 4 # 1 \zmMLtZo ibtl/:PCRSJBI^tl^Ba 
] I &tf N c o I -emit U Cll^Bal I&tfNcoITflHt 
■T^^iJCJiOPS^Lfcy^X^ F h A T R 5 H v a/CV I DE 
C (Bal I/Ncol) CiAU ±£8B2?iJ£&£ L *: 0 

IE L ^ie?'J£Wf S -fy * i F4hATR5Hv f/CVIDE 
C5a'hATR5Hvg/CVIDECifgL/;, 7 3 X i K h 
A T R 5 H v f/CV I DEC(C^£tl<5b r-MftH£j£'<- 3 > 

FhATR 5 Hv g/CV I DECK££ftSt h !S ft H '< - 3? 
3 > "g" ©aL^E^JRCXSt^-TST $ y HEWtt &CJf|c/<-y ■ 

> "g" ®7U ^se^^se^j#-§- 5 9 , 6 0 i;*t 0 

(v) tMftH«^-y 3 > "h" ®«l 
>< - : J a > " h " tt F R - * <y 7 «J > JC J: o T'<- V a > 

"a " © F R 3 t h F R 3 icfj^ Lf^S! Ltz 0 '< 

- : J a y u h" (it b frCftZ26827 (DDBJ, Van Der Stoep y> , J. Ex 
P.Med., 177, 99-107, 1993) & ife © F R 3 K g & t 6 fc 46 F R 3 £ 
3- Ft^^5^v-^2ifo^fiicL/:o /<-5>b > "h" OF 
R-->fy7'J>7yH7-F3ADS ( E # ■§• 6 1 ) (2 -tr > 
X D N Ai£?i]£W U F 3 ADA (E*l#^ 6 2) IJ7>ft>7 
DNAE?")£WU 77^7-03' 1 8 b p©Mft@£ 

F 3 A D SSO'F 3 A D A (2 Pharmacia Biotechid J: 9 
tt«*ftfc 0 PCRli. KOD D N A # ij y 5 — -tf (^#^^) 
<^ 10 0^1 ©Si&Zi&f&J;: 1 //M©FR-yfy7'J>/ 
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7-F 3 ADSSC^F 3 ADA^^nftl5 lfo, 0. 
2mM©dNTPs, 1. OmMOMgClas 2. 5UOKOD 

DNA^'jy ? -■ezsts&ftT'mttmffimzoim lt 9 4 °ck 

T 3 0 £t> fBK 5 0 °C \z X 1 # Pals 7 4 °C K T 1 ft Pel © zSg 1r -< * ;U 
T?5affl», S&C100pmole © « 7° 5 ^?-F3PrS 
R[/F3PrA^imA, E £ft ir -f * ;l> * 2 5 13 fr o 0 PCR 
«9 Jg(B LfcD N ABrfrS: 2 %ON u Sieve GTG7 
#n-x (FMC Bio. Products) £rflH*fc7#o- 
xf;H^atfti:J:f) ft ft L7to 

4 2 4 b p &®T)M AWiKZ-g&t 2>7 a - Xfr&QJWi) ^ 3 
(m 1 / g) OTE^^JdL, y x y - ^JftdK 7i7-^- 
7 o d ? o n *;l/AflbtB<c J: *) D N A 8r £ HI 82 L fz 

„ ffiSLf:DNA^i^;-;^ai$t/;t, ^©3#©1*£ 
7k 1 4 // 1 izfeMLtzo '®l>ntz P C RKmm&MZB a 1 I Rtf 
Nco ItlftU Ctlb^Ba 1 I&lfNco I-ejfiftt4:i 

Fh ATR 5 H v a/C V I DEC (Ba 
1 I/Ncol) i:#AL iJ£Sie?U£&£ L £:„ IE L^EW**f 
t^7X; K*hATR5Hvh/CVIDECiOSLfc, 7* 
7^; FhATR5Hvh/CV I DECi:^ill5h MMt H §1 
'<-y> 3 > "h" <Di&mW.n&VMfct 6 7 i J & @£ ?ij £ 12 ?ij # ^ 

6 3 (c^-To £ fc, /<- 7 3 > "h" o7u s?se?ij^ee?Hj#^- 6 

4 IC 7F f o 

( v i ) t FSftHi/<--; 3 > " i - &tf " j " 

/< - -7 s > u i " & t; " j ■ « f r - •> + . y 7 >j y c «t x 

/<- -7 3 y " a " © F R 3 t b F R 3 JCfi& Lit 

mttzo '<- : J a > "i" (i t hftftU 9 5 2 3 9 CDDBJ. Manhei 
nier-Lory AJ. , unpubl i shed)6 %® F R 3 IC. /<— -7 3 7 "j" it 
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L 0 3 1 4 7 (DDBJ, Collet TA. b, Proc. Nat 1. Acad. Sci. U.S.A. 
, 89, 10026-10030, 1992) & &© F R 3 C g & f -5 fc F R 3 * a 
-Klh£7 p 7^v-£2<i-fo&j&L7 l Co a > " i " © F R 

-•>+•; 7 ! J >^^7 Y?-F3 MM S (@B?iJ#^ 6 5 ) (i-fe > X 
D N A@£?iJ£W U F 3 MM A 6 6) «7>ft>7D 

NASe?i|^tU 7*7^7-03' -£$$12 1 8 b p © *S *i 6*1 1£ ?<J 

'< - y a y " j " OFR-->t";7'J>7'7'7^7-F3BMS 
(EWtf 6 7) tt-b >XDNAI£?iJ£WU F 3 BMA 
^ 6 8) te7>^-t?>XDNAie?iJ£WU 7° 7 f v - © 3 ' - * 
SSli 1 8 b p ©Mftie?iJ£WlJ-6o F3MMS, F3MMA, F 
3 BMSRO'F 3 BMAIi Pharmacia BiotechJC «fc 0 ffi$S! 
£ftfco PCRIi, Ampli Taq Gold (Perkin-Blmer) 1 0 

0 # 1 © 5 £ M & & IC 1 W MOFR-yt77'J ^/^S'TT-F 
3MMS£F3MMA. XfiF3BMSiF3 B M A £ Ztl^ftl 5 
1 fo, 0. 2mM©dNTPs. 1. 5mM©MgCl 2 , 2 
. 5 U ©Ampli Taq Gold£ LT9 4 °C 

£T 3 0 f^FtSK 5 0 °CtCT 1 #Ra. 7 4 V\ZT I ftN\<Dm.&y << 9 
)VH 5 IsHt^ ^Cl OOpmo 1 eO^S/7^7-F3Pr 
SStfF3PrA^li, ^Ufi&1f>r?7l>£2 5!lfrofco 

PCR&fCj:fr)igi|lLfcDNA»r>Tr£2%©Nu Sieve GTGTtf o 
-X (FMC Bio. Products) ^ffi^/cT^n-x^^ilatiliJ; «9 
^•JILfeo 4 2 4 bpg©DNA$rfr££W-r£7#D-xfr£#J 
fttK 3te* (ml/g) OTE^^JoL, 7 x / -;Ufl&aK 7x 
7 d n * ;l/ A fa tfK ^ n D*;l/Afttt{:J:0 DNAifr^ 
H^LfCo ft!? L D N A£x* y *©3# 
©l»^7Kl 4// 1 Icg^Lfco n^tifz? C RR*6a^«i* B a 
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1 I RO'N c o I ~Cffi4kl. CIlb^Ba I IStfNco IT'i{k 
t^Ciia^|SL/;y7X; K h A T R 5 H v a/CV I DE 
C (Ba 1 I/Ncol) i:|AL £gE7iJ£ft£ L fco 

IE L^Eyj^^t- 6 7 5 X ;F4hATR5Hvi/CVIDE 
CX(/hATR5Hv j/CVIDECi*SL/: 0 K h 

ATR 5 H v i/CV I DECi:ttli5t h SHfc H «/< - 5? 3 > 
"i" ©i£gE?iJRt>*2t£-f -5 7 W KEJiJtt >* a > " 

i " 7 $ y BfEyil^EyiJS^- 6 9 5. 7 0 K*-T„ t tz, 7 5 X S 
KhATR 5Hv j/CV I DECCtttll. h h 1Mb HIS'* — 
3 y "j" ©^SE^iJR^^^f £7 i;iIJ!I<£ t»tfic:'<- ^ 3 
y "j" 07; y ketu&etiim i 1 7 2 jc^-r 0 

( v i i ) t hSUfcH B >"bl" Rtf "dl* ©*& 

s<-i? 3 > " b 1 " "dl" liFR-yt77'J>rfei:j; 

oT'<- i> a > "b" "d" OFR2 £#]© t hta^**OF 

R 2 LffS5! L /Co t hta^P01742 (SWISS-PROT, Cunningham 

BA. £, Biochemistry, 9, 3161-3170, 1970) &*©&©!C^&t- 
6 a6 , FR2^^-KtSDNA7 B 5'fv-^2jifpSIL^o F 
R-->t97'J>^^^-F2MPS ( E?IJ # -t 7 3 ) tt -b > X 
D N Ai£?iJ£W U F 2 M P A (KFiJS^f 7 4) (i7>^-b>XD 
NAE^iJ^WI-^o 5lWCfcflittttE?iJ*W U MSSKtiE 

coT2 2 Il^Ba 1 I © ME ?ij £ Wf & » 

F2MPS. F 2 M P A ti Pharmacia Biotechlc 9 ^^SC/I 
M 3 tl „ F2MPSiF2MPA^7--;^*, EcoT2 2 
I&tfBa 1 I T $ it L o :ll^EcoT22 I&tfBa 1 It 
ffifttSCiK-t^iiSILfcyfX* KhATR5H vb/CV I 
DEC (EcoT2 2 I/Ba 1 I) 2£tfhATR5Hvd/CV 
IDEC (EcoT22 I/Ba 1 I) fc#A U £SE7»J£*£ 
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Ltzo JE L O E m £ & •? 5 X S K*hATR5Hvbl/CV 

1 DE CStf h ATR 5 H v d 1/CV I DECi^gLfco ^5 
X; KhATR5Hvb 1/CV I DECCtttlU h M it H M 
/<-S>a> "bl" CDttSEM&tfttfc* 6 7 $ y UE^Jtt ^[fi: 

/<- 3 > "bi" 7 $ y ^@e?ij£se?ij#^ 7 5 so' 7 6 izmto 

ttZs Xi KhATR5Hvd l/CVIDECl:d*ftit 
hSHfcH*><-y 3 > "dl" ©**E*l&tfS*£*-S7 $;1E 
?|J b td /< - v 3 > " d 1 " COT i J &E?iJ £ E9»J 7 7&cf 
7 8 fC^-^o 

( v i i i ) tHftHl'<-v>a> " b 3 " ft " d 3 " (Dm 

m 

'< - if 3 y " b 3 " ft a' "d 3" liFR-->+77'J>/ai;<t 
oT/ <_ 3 y « b » « d - CD F R 2 £glJ<D h bin;ftEfe*©F 

R 2 \zm& IftWl Ltzo t h£tftZ80844 (DDBJ. Thomsett AR. i> , 
unpubl i shed) 4* CD F R 2 icfit & F R 2 £ 3 - Ft^D 

NAy7^f7-^2iftlSL/:c FR-i/t77'J>/^^-F 

2 V H S (i2?ij#-Sf 7 9 ) ti-b > X D N AE?'J£W L F 2 V H A 
(E?l]#^8 0) «7>f 4r>XDNAie?iJ^ft§„ tfc, S ^ 

fcJBHtlfoftEfll&W M*^« E c o T 2 2 I fttt* Ball cd® 
aE^J^rW"^ 3o F2VHS^ F 2 V H A W Pharmacia Biotechtc 

F2VHSc:F2VHA^7--;^t, EcoT2 2IftO'B 
a 1 I X'ffiitLtio CIl^E coT22Iftc>'BalI T'ffiiktZ 
Z. t\z& lomMltz? y X i KhATR5Hvb/CV I DEC ( 
EcoT22 I/Ba 1 I) fttXhATR 5Hv d/C V I DEC 
(EcoT22I/BalI) i:|AU IJtEMifttLfc, J£ 
L ^E?"J £ W * § 7 5 X $ K£hATR5Hvb 3/CV I DEC 
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atfhATR5Hvd3/CVIDECU*Lfc. zf v X i Kh 
ATR 5 Hv b 3/CV I DECfc£3ft*t hM4bH§£'<- V a 
> "b3" ©£g|£?i]&tf*H£;-r5 7 ^ y 8&&3«Jtt 6tffc><- i? 3 

y u b 3" t i smmmzmmm^ 8 2 ic^t. it, 7* 

7X; FhATR5Hvd3/CVIDECCtin^t MHb H 
* 3 > " d 3 " ©ttKEHR 7 $ y lEMttitf 
tC/<- y 3 > " d 3 " <D7 i J «EyiJ£E?iJ#^ 8 3 Rtf 8 4 
-To 

(2) t h sttffif* Lav««0«« 

( i ) i> 3 >" a " 

t bSHb A T R 5 tit ft L JS £ s PCRSi;J;^CDR-/77f 
A y ?K <fc 0 M L /Co t h J/tft Z37332 (DDBJ N Welschof Mb. J. 
Immunol. Methods, 179, 203-214, 1995) ft * © 7 1/ - A 7 - ? 04ft 
t MUfcifcttLtt (/<-•;> 3 a" ) ©#«!©*:«>£ 7 

CDR-/77f ^ >^7*7>f7-h5Lv 1 S (E?iJ#-f 8 5 
) &. t>' h 5 L v 4 S ( E?iJ # ^ 8 6 ) «t >X D N Aie^l^r, CD 
R?'777 L <r>^7*7fv-h5Lv2A ( E ?i| # ^ 8 7 ) s h5 
L v 3 A (E?'J#^ 8 8) h 5 L v 5 A (E?>]#-t 8 9 ) it 7 
>f -b>XDNAE?J^WU §7*7 -f v-©W«5K: 2 0 b p ©*B 
ffiWie^J^W-TSc *H7*7^-h 5 L v S (EJIJ*^ 9 0) R 
O'h 5 L v A (@E?iJ#-t 9 1 ) it C D R 7 x 4 > 7*7*7 4 v - 
h5Lv 1 S&tfh5Lv5A£**ay-£W*So CDR-7* 
77f^/7*7^-h5LvlSv h5Lv4S^ h5Lv2 
A % h 5 L v 3 A . h 5 L v 5 A . h 5 L vSRtf h 5 L v Ali P 
harmacia Biotech{c£j&, HS3^Sr6L/c 0 

P C R & & (i , 100/cl4>&120mM Tris-HCl ( 
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pH8. 0)xlOmMKCU6mM (NH, ) z SO, , 

0.1% Triton X-100, 0. 001% B S A , 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
). 1 m M MgCl 2 , 2. 5 a- 7 FOKOD D N A # U / 

5 - -t? 81 ) „ 5pmo 1 efflCDRr77f^ >/yn 

- h 5 L v 1 S . h 5 L v 2 A s h 5 L v 3 A ^ h 5 L v 4 S > 
S[>'h5Lv5A^^ft5o 

PCRIiDNA Thermal Cycler 480 (Perkin-Blmer) 

9 4 °C IZ X 3 0 # f H 1 % 5 0 °C K T 1 # Pal, 7 2 °C IC T 1 ft ® © & j£ 
if-r^;U<£r5ls]rT9Ci(Cj;i9. 5*OCDR/57f-( 
-f v - * 7 -tr > 7 ;!/ L /-Co £ ® KJfc££jft {c 1 0 0 p m o 1 e ©ft 
375^7-11 5 LvSRf>'h 5 L v A £ #0 /L , 9 4ti:T3 0 # 
ffl x 5 2 °C T 1 # Pal, 7 2°C(;tl^P B lOfitt'r^^^3 0 0 
fT9 C t K J; 0 x 7-tr y-f )\, L/;D N A ^ ±t tl Lfc Q 

P C RSfEi^^?' 3 % NuSieve GTG7 ii n - 7. (FMC BioProduc 
ts) 7 # a - X y;H^*li; J; ^|L, ^ 4 0 0 b p 

#£7x7- 7 d d A -eaaj U D N A»rJt £^ 9 J - 

SiS*) St/Bg 1 II £ J: t) 3 7 tt? 4 B*M*B^t L Alo 

C©iitI^ft?:7xy-^at/7nDtWl/AT-itbL> DN A$r 
K*3-9 J -Jls-C&mZ #tz'&, TE 1 0 h 1 (C^^L/Co ±IB© 
J: 9 t LTil! L/: t h IHtftft L II V M£ 3 - Kt4*6?* 
ttSpl I-Bglll DNA»r/T£SplI&tfBgl UT'M 
itt & C ilCi^lHS^L/cCV I DEC^^-^DNA7^*- 
•> 3 >y h- v e r . 2 (SSit) £ffl Stt©te2r l£f£ ^ 1 6 
Vr 1 ^BRi6:$ Lfco 
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:©lJSS^^^^IiJMl 0 9 3 y t'f > bmife 

1 0 0 u 1 lCfin;U ?K±T 3 0 tfPtSk 4 2 t ICT 1 #RB» 
ffLfco &^T3 0 0// 1 ©Hi -Competence Broth(- y # > - > 
) £jto*. 3 7 tlCT 1 NfFhI -f KfcS, 1 0 0/ig/m 

1 L B A^^ilc: ©^11^ * £ % 3 7ti:T-SO + 

h LT*mmm%u®kfrznizo :©««<g»ft*LBA« 

*fe 3 m 1 T 3 7 "CKT-^iSS L, ® So £ ^ b Q 1 Aprep Spin PI a 
smid Kit (QIAGBN) ^m^XZfy X i KDNA^iSJL/; 0 

-f v X i K4>© c D N A 3 - K«#©£gE5U£Dye Terminator 

Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
s DNA Sequencer 373A (Perk i n-Elmer) i;J:^|Lf; 0 ffi?'J&£ 
ffl^7^7-iltMl 3 Primer M4 (Sfiig)&tfM 

13 Primer R V (SSii) ffi^fa ©i&Sge?iJ £ 

*Bt4C iJCcfc *)E7i]&ft3£ Lfco £©t hSjkii*Lav«« 
i^-h'tSfie^^ttL, 5' -flic B g 1 Il&3fcffi?'J&.O t K 
o z a kS5i|, 3 ' -ilcSp I I BiEJI|*»oy5 x ^ K£ h 
ATR5Lva/CVIDEC £ <ft£ L fco t h Mil L V a 

y" a" ©iMSie?ij (Stf&t s 7 = y &££&) £E?y#-t 9 2 k 
*-r 0 i yt, /<- i? 3 > " a " <d t i j mmm*mw*% 9 3 

to 

( i i ) A - 3 > "b" RCJt - c - 

>< - V 3 > " b " &. " c " * . /< - * 3 > " a " ©FR3^1 
& ( F R - *> + y 7 »J > r ) ^SCiKi^ftSILfco /<- ^ a > 
"b" Ctic h i?t^ S68699 (DDBJ, Hougs L y> , Exp. Clin. Immunog 
en et. , 10, 141-151, 1993) &*© FR3^ /<- ! J 3 > " c " 1C 
(it h£tftP01607 (SW1SS-PR0T, Epp 0 t>, Biochemistry, 14, 49 
43-4952, 1975)**© F R 3 tl-Pnttffl Lfco 
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/<- S> 3 y " b " ©FR3*3-Kt^5>f7-F3SS (IE 
?'J#-t 9 4) £ F 3 S A 95), * h <,W4'<- g > " 

c " OFR3*3-Ft^H7-F3RS ( E?iJ # ^ 9 6 ) t 
F3RA (I2?ij#^9 7) 14£ l> K ffi fig ft g£?IJ * * L , WW KIN 
mW%K p n 1 Rtf? s t 1 (DmWitiimZfit &o F 3 S S . F3 
S A, F 3 R S> F 3 R Ate Pharmacia Bio tech};: ffiglZm 
ft L tz o & 1 0 Opmo 1 e©F3SS£F3SA, £> 6 ^ (4 F 3 
R S t F 3 R A «r 9 6 °C K T 2 #|BU 5 0 °C(CT 2 # R8 & 3 * -5 C 
i K «fc <0 T- - 'J 2#&DNA»rJt£tti!!Lfco 

^n&2*«lDNA»fM-*WI8»*Kpn I (SfiiS) I: J: I) 3 
7 °CT 1 l$mm^bC. &^TT«RR»*P s t I (C «fc 0 3 

/Co 

KhATR5Lva/CVIDEC*«R»*KpnI 

(Sffia) ia!) 3 7 °ct- i B#ia?g^ Lh ft^T?fWis»* p s t i 

(Sii) fc«fc 0 3 7 °CT 1 i&IBffiftLfc. Iftfl^tti 1.5% 
NuSieve GTG7 # d - X (FMC BioProducts) ^ffll>/;7*'D-xf 
^ <0 ftM L, #J 3 0 0 0 b pICDNAlflt^ttt 
&T#n-Xfr£tfJf9fcBL/;:o 7 # o - x £ 7 x J - jUR Xf t n 
a A-etttll U D N' AffiK ; -jlT'&mtS it tz&, TE 

& fl? L tz o 

±!B© J; o ic LTPSJ! L fc/<- ^ 3 > "b" & 6 S4 " c " © F 
R8*r-KtSKpnI-Pst I DN Alfr t K p n I IJ/ 
P s t I VfHitti Z il:4 *) F R 3 Lfch ATR 5 L v a 

/CVIDEC^n-^DNA7^*-y 3 H, hve r. 2 

^ffl ^ fatf<omijici}L^ i 6 °ct- i busies -a- jg*g 
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Lfco 

z. (D&i&m&mzAmm j mi o 93yffniis (jl . y * > 

>) l 0 0 u 1 ICito*.. t|c±T' 3 0 ^PeSK 4 2t»:t 1 ^Flf 
IU:o 3 0 0// 1 ©Hi-Competence Broth(- y y it - y 

) £ Jta 3 7 °C ic T 1 B$ Fe^ > * a ^ - r- L £ & > 1 0 0 ,u g / m 

1 L B A§^i§*a±(C,I©*!iS£3: 3 7 °C IC -f > * 

a^-hLT^IHSg^fr^jlfc, C©^«ifc&&£ L B Aig 
JA 3 m 1 T 3 7 °ClcT-£ig* U b QIAprep Spin Pla 

smid Kit (Q1AGEN) £ffl^T7-5X^ KDNA*l8Lfc, 

■fv 7.1 K + ©cDNA3 - K<Ktt©iftSE5l|£Dye Terminator 

Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) 
, DNA Sequencer 373A (Perkin-Elmer) IZ J: <0 L 
ffl^7 v- t LTM13 Primer M4(^fi£) &tfM13 Primer RV(S 

SJt) M#isj©£g@e?ij£5i&-r * d i ic «k 13 E?ij*fc£ 

C ft £ b h SHtiaft Li'< - -J 3 y - a " © F R 3 L fc/< 

- 3 > " b " *4l>tt/<-y 3 > " c " £ 3 - K f S *fe ? £ £ 
ft^7'7X; K*tftffthATR5Lvb/CVIDEC, h 
ATR5Lvc/CVIDECi^«U:, 7 y Z i K h A T R 5 
Lvb/CVIDEClCttnSt f*3NbL$8'<- ^ a > M b " © 

£i£E -a- § 7 ^ j fbBMn t> v\z'<- v 3 > u b n 7i 

J iEJlJ^EJIjtf 9 8 , 9 9 Cite KhATR 
5 Lv c/CV I DECICfill^t h s ffc L m*< - : J a y "c" 
©tftSE^JRtfttffc*- <5 7 $ 7 KEflJfc.fctf/*- S> 3 > M c" ©7 

5 y »iejij*ie^j#-^ 1 o o fc<t # 1 o 1 <c*-r 0 

(i i i) — if 3 > "b 1" & t>' "b 2 " 
/< - 5> 3 > "b 1 " SO " b 2 " £ N s<-i? 3 y u b " © F R 2 
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£ t CJ: Lfco a- s; g > "b l " cat hffitt 

S65921 (DDBJs Tonge DW£, Year Immunol., 7, 56-62, 1993)&3fe 
© F R 2 * % /<- 5> 3 y " b 2 " t h tn:i*X93625 (DDB J N Cox 

JPt>, Eur. J. Immunol. , 24, 827-836, 1994) £ 5fe © F R 2 £ -£ tl 

/<- 5> a > "b 1" ©FR2^3-FtSy^7-F2SS ( 

mmrn^ 1 o 2 ) t f 2 s a (ie^s-t 1 03) % 44 iwa^<- y 

a> "b2" ©FR2^3-FtS^7-f7-F2XS (S£?iJ#-^ 
1 0 4 ) <t F 2 X A (IS?iJ#-*f 10 5) ttSlrMCfcJltttttEfll**! 

u a f 1 nacf s p e i offimieyii^wrso f 

2SSs F2SA. F 2 X S Rt>' F 2 X A ti Pharmacia Biotechtc 
£<0 &f&ZfttZo =§-1 OOpmol e©F2SS£F2SA. $> 6 
IMi F 2 X S £ F 2 X A£ 9 6 °C (C T 2 tffSK 5 0ti:t2 #Rg& 
It§ £ <t IC J: *) T- - »j 2*«D N A»rfi-£ftS![Lfc 

o 

CtLb2*^DNAKfit^$iJ|5B^l|Af I II (Sjgl) Sr>'Sp 
e I IC J; fj 3 7 °CT 1 5 HJ iB ft L fc „ ffift«&tt*7 x 

$ * & , T E ft $ L tz c 

75 X ~ KhATR5Lvb/CVIDE C ^UmmMA fill 

(Silit) S p e I \z J; *3 3 7 0 CT* 1 B*|U!flHb L 

o ^-fkfi^^f* 1 . 5 % NuSieve GTGT if u - x (FMC BioProducts 

) ^ffl^^7#o-xy;umM^fiJ{Ccb«9^ML, ft 3 0 0 0 b p 

g©DNAili«:tftS7/fD-XH-*t0l3tflLfco 7 if v - X 
it £7 x y ? d u tWUATfl&tij U DNAUt^x^y- 

±IE © ct 9 ic L TP §3 L tz '< - V 3 y "bl" & £ ^ it " b 2 " 
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©FR2*3-Kt5Af 111-Spe I DNASrtti A fill 
RlfSpe I T'ilkt^C £ «fc 9 F R 2 Lfc h A T R 5 L 

vb/CVl DECCM-^DNA7^"--> 3 ^7 r- v e r 
. 2 (SfSit) £ffltK SsttOftl&KHfc^ 1 6 °CT 1 

C © ilig g & £ * Jl§ S J M 1 0 9 3 > f x > Mffl fi£ ( - y # > 
^ - >) 10 0//] ICjD* % *K±T 3 0 £HU 4 2 °CKT 1 ^PalU 
lUco ft^T 3 0 Ox/ 1 ©Hi -Competence BrothC- y # > v - > 
) £iD*3 7t:£Tll$fa'fy*A'<-r-Lrt:$; lflOn/m 
1 L B A*35J&ife±lcc:©*»B££ g % 3 7 tfcT-fc-f 
^-MT^IIIIg^ft^ilfCo C©^«$E&ft£L B Aig 
I4mlt*3 7 °ClCT-£ig# U QIAprep Spin Pla 

smid Kit (QI AGBN)_ J& ffl l> T 7° 5 X ^ KDNA^RSILfc, 

75 * i K4 1 © c DNAn - K^^©^SSe?iJ^rDye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) 
x DNA Sequencer 373A (Perkin-Blmer) dcfcO&^L/Co iB?'J#i£ 
ffl^7^7-i LTM13 Primer M4(Sfiit) &t>'M13 Primer RV(£ 

Ltzo 

cn t h nkjtftLiA'- 3 > M b M ®fr2 l /=>< 

- V 3 > " b 1 " h £ Htt'<- y 3 > " b 2 " * 3 - Kt-SiSe? 
*tSt5^7X; F^f ftftlh ATR 5 L v b 1/CVIDE 
CRC/hATR5Lvb2/CVIDEC^«U: 0 7 => X I Y 
hATR 5 Lv b 1/CV I D E Clz$£ti2> b -h SHfc L ^ 

3 > "br © *g a s 7 $ j mwm&tf'<- » 3 > 

" b i - 7 i j mmmzmmm^ 1 o 6 i o 7 c^t 0 * £ N 

KhATR 5 Lvb 2/CV I DECCtttl^k hMit 
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L«'<-S>s> "b2" ©EatEyflRCfatfc* h 7 I J WtlWkti- 
3 > " b 2 " 07 ; y BIE?iJ £iS?iJ#^- 1 0 8 R [/ 1 0 9 I: 

(3) t h mitVLfcvm&K? 9 -omm 

(i) tmkH8i+^7Lii08^t 

HI|V«^ft^7Xi FhATR5Hva/CVIDEC^ 
Nhe I £.tfS a 1 ITSItU t F 1HL H IS V ff Jgc © cDNAI 
tf^MU c hATR-5$iftiI^7X; F^<^-, chA 
TR5/N5KG4 P £ N h e IRO'Sa 1 IK T ilMt * * C eh 
«t 9 83 92 U:chATR5/N5KG4 P (Sal I/Nhe I) 
l-^ALfc, :HTftlSU;7'5X; F^hHva-chLv/ 
N5KG4 P£ifr£L fc 0 

H « V ft # £ £ i; 7 5 X * FhATR5Hvb/CV I D E C £ 
Nhe IStfSa 1 IT'filtU t HftH«V«ttO cDNAI 
Jt-£®4XU chATR-5}aftli^5X; F<^-> chA 
TR5/N5KG4 P^Nh e I&CfSa 1 I CTKttSCiC 
<t^lHU:chATR5/N5KG4P (Sal I/Nhe I) 
l-IAUco :HT^I!Lfc^7Xi FHHvb-chLv/ 
N 5 K G 4 P L/Co 

H fj| V ft igc £ £ t; 5 X = FhATR 5Hv c/CV I DEC. 
hATR5Hvd/CV I D E CS^h ATR 5 H v e/C V I D 
EC^Nhe ISO'Sa 1 ITfflftL, t HlfcHiViS© c D 
NA$r£-£@iRL. c h A T R- 5 ifcftfg^y 5 X = K'** 
c hATR 5/N 5 KG 4 P^Nh e I&tf S a 1 I£ T ilMt * * 
-iia^igLf;chATR5/N5KG4P (Sal 1/Nh 
e I) i:|AL/:„ Z. ? IT tzzf ? X * K£hHvc-ch 

L v / N 5 K G 4 P, hHvd-chLv/N5KG4 PRtfh H 
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v e-c h L v/N 5 KG 4 Pi^Ufco 

urnvmrnz^t;?? * i hatrshv f/cv i decr 

t>*hATR5Hvh/CV I D E C^N h e I&O'Sa 1 I X'Mit 

u h bmitnm vmm® c d n autM-*®^ l. c h a t r - 5 

ttfc$63i75* S K"** c h A T R 5 /N 5 K G 4 P £ N h 

e IRO'Sa 1 I K TflMb* 4 £ i J: 9 ■* L fc c h A T R 5 / 
N5KG4P (Sal I/Nhe I) l:iAL/:» CotTfFlSIL 
tzzTy K * h H v f - c h L v/N 5 KG 4 PSC/h H v h - 
chLv/N5KG4Pi**Lfc. 

H £1 V # £; 7 s 5 X ^ K h A T R 5 H v i/CVIDECR 

[fhATR5Hv j/CVIDEC^Nhe ISCfSa 1 I X $ it 
L x t mtHSVfllO c DN A®rfr^@iRL> chATR-5 
iSftlSS^^ X ^ K^^ ^ -x c h ATR 5/N 5 KG 4 P £ N h 
e IRO'Sa 1 I i:ti jtt 5 : i CJ: «3il!!Lfc c h A T R 5 / 
N5KG4P (Sa 1 I/Nhe I) Kg A Ltz 0 £ o LTM L 
tz?5 X i K £ h H v i - chLv/N5KG4 PSCfhHv j - 
chLv/N5KG4 P <h ift £ L <> 

HIS V $li$L*<kt>-7 7.1 KhATR5Hvb 1/CV I DEC 
StFhATR5Hvd l/CVIDEC£Nhe IRO'Sa 1 IT 
litis t hSMbH«V««© c D N AKffr^lsIiRL, chATR 
-5la<*lliy7X; K^^-. c h A T R 5 / N 5 K G 4 P £ 
Nhe I&tfSa 1 I ICTJKMt+4 Z. t lU OR 8 L fc c h A T R 
5/N5KG4P (SaM/Nhel) ICa£A L/c 0 £ ■? L TfE 
SS! L 7 5 X $ h'^hHvb 1 -chLv/N5KG4 P &. h H 
vd 1 - chLv/N5KG4 Pi^^Uco 

(i i) t bwutimt*/ 3 HR £ * 
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7"n; FhATRSLva/CVIDEC, h ATR 5 L v b 
/CVIDEC, hATR5Lvc/CVlDEC, h A T R 5 L 
vb 1/CVIDEC, hATR5 L vb 2/CV I DEC^IiJPg 
llBg 1 II (Sfiig) &tf S p I I (SjBi) J: *) 3 7 °C7r 2 
~ 3 mmmit Ltz a Mitm&®$: 1 . $%ttz\tZ% NuSieve G 
TG7#p-X(FMC BioProducts) ^ffl l^; 7 # a - X f 
tw «fc «9 U & 4 0 0 bpgODNAHJi*tft57^D-7 
# £t?J <9 ft L „ 7 ii u - x# £ 7 x y - CK * o n * yu Afi 
iB U DN ABlrtfS-x? j - /UTzfc© $ TECSILto 

£frSplI-BglII DNAIfli-iS p 1 I S[/B g 1 I1T*$ 
ftLfcchATR5Hv/N5KG4P4DNA5-fy-i/ B > + 
y h v e r . 2 (Sffljft) ^ Ctfc^ 1 6 tJT? 1 

a&^ti^*!!® j mi o 9 □ > ff y vmu (- v # > 

>) 1 0 o # l icfti*. 7K±-e 3 o £HK 4 2 °c i;t l ^Ml L 
tz 0 ^^1? 3 0 0 # 1 ©Hi -Competence Bro th(- v $ > : J - > ) £ 
ta*. 3 7 0 C!;tlB|F B 10+a<-FU:t, 1 0 0/jg/ml 
L B A*^if *fc±|C C £ 3 7°Ci:t-t-f > + 

C©J£Stii&#£LBA^ife2 5 0ml £ fctt 5 0 0m 1 T 3 7 
"CICT-^^IL^ S^ll^^ bPIasmid Maxi Kit (QIAGEN) 
^T77X; KD N AZmM Lfco cnb*^7H«it M^tL 
fi*3-Kt41fi?4*ALfc77X; F^tnfnchHv- 
hLva/N5KG4P. c hH v - h L v b/N 5 KG 4 P, c 
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hHv-hLvc/N5KG4P > chHv-hLvbl/N5K 
G4 PS.O'chHv-hLvb2/N5KG4 P £$t%Ltz 0 
( i i i ) t bMitumt t h 3Mb L 

Hmv m®Z$t;7 y X i HATR5Hv a/CV I D E C £ 
Nhe I&O'Sa 1 IfiitU t HSUbH«Vft«© c D N A Br 
fr^M U t mtATR-5iftL|A--; 3 > " a " cDN 
A©E?>J£#fr75XS K c hHv-hLv a/N5 KG 4 P £N 
he I S. O* S a 1 I iz Tffi it + h Z. t iz «t *) mm. L h L v a / N 
5KG4P (Sa 1 I/Nhe I) fc*A Lfco C 9 LTfFH! L/c 
:/ 5 x ^ K*hHva-hLva/N5KG<Pi4r«Lfc, 

H^Vi«^tt^5X; FhATR 5Hv b/CV I DECS 
tfhATR5Hvc/CVIDEC£Nhe IRO'Sa 1 It/Ilk 
L. t blHfcHfl VM© c D N Amft&MW L t hlftATR 
- 5 !fc#L8'<- S> 3 > "a" c D N A©ie?iJ^^t;y ^ x ~ Kc 
hHv-hLv a/N 5 KG 4 P^Nh e ISC/Sa 1 I (CT^Mb 
tSCiiaOHUhLv a/N5KG4 P (Sal I/Nh 
el) tc3*A Lfco C o LXftmitz7y X i K£hHvb-hL 
va/N5KG4PatfhHvc-hLva/N5KG4Pa« 
Ltz 0 

H«V«8*tt.^5X; KhATR5Hvb/CV I DEC. 
hATR 5 Hv d/CV I D E CSCfh ATR 5 H v e/C V 1 D 
ECt.Nhe I&tfSa I I Tffiit U t HftHiVi^OcD 
N ABr^^HIiR U t h 1Mb A T R - 5 trt# L V a > "b" 
c D N A © S2?iJ £ ^ tr 7 5 X $ KchHv-hLvb/N5KG4 
P^Nhe 1 St/S a 1 I K Tffi it? Z C t \z «fc Q mU L h L v 
b/N 5 KG 4 P (Sal I/Nhe I) i:|AL/:, C L TfP 
ILfcy^X; K£hHvb-hLvb/N5KG4P. hHvd 
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-hLvb/N5KG4 Pacfh H v e - h L v b/N 5 K G 4 P 
t <ft £ I tz o 

H « V fttt & £ tr 7 5 X * F h A T R 5 H v f/CV I DEC, 
hATR 5 H v g/C V I D E CS^'h ATR 5 H v h/C V I D 
E C£N h e I &L>'S a 1 I X'ffiit U t hlltHiVi^O c D 
NA®rtf£IUJKU h MjUTR - 5 irift L il A - i> 3 > " b " 
c D N A ©E^ij^tt 7*5 X ;KchHv-hLvb/N5KG4 
P £ N h e IStfSa 1 Hz-cMitt Z Z t K & <Q MM I tz h L v 
b/N 5 K G 4 P (Sal I/Nhel) IcIAL/Co C 9 L TfP 
SLfc^7X; K£hHvf-hLvb/N5KG4P N hHvg 
-hLvb/N5KG4 PSl/hHvh-hLv b/N 5KG 4 P 

H & V fitter # ir7 5 * $ K h A T R 5 H v i/CV I DECS. 
tfhATR5Hvj/CVIDEC£Nhe IRCfSa 1 I Tilt 
U t HftHtSVfii««) c D N ABfrtf£!H]iK U tUftATR 
- 5 ffift L i&'< - V a > u b " c D N A © gfi?ij * £ ti ~f 5 X ~ K c 
hHv — hLvb/N5KG4 P^N'h e I R, t>* S a 1 I CTf^t 
t5:ii:J:i9iiL/;hLvb/N5KG4 P (Sal I/Nh 
e I) i;|AL/Co CHtftgUcyvX; K£ h H v i - h L 
v b / N 5 K G 4 PStFhHv j - h L v b/N 5 KG 4 Pi^^ 

Hmv mi$.Z$t>7 ? X i FhATR5Hvb 1/CV I DEC 
S.O*hATR5Hvd 1/CVIDEC^Nhe I & S a 1 IT 
mitt, t biHtHIji V1S«© c D N A*rK-£@JR U khSUtA 
TR-5BLi^--^> "b" cDNAOie?ij^tt,^7X; 
FchHv-hLvb/N5KG4 P^Nhe I & S a 1 I (IT 
/Hlbt5Cti:J:t)I!SLfchLvb/N5KG4 P (Sal 1/ 
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Nhe I) i:|ALf:» C o LX^mttzzt 5 X I K£ h H v b 1 

- h L v b/N 5 KG 4 P&O'hHvd 1 - hLvb/N5KG4 

F h A T R 5 H v b 3/CV I DEC 
&0'hATR5Hvd3/CVIDEC£NheIRtfSal IT 
$HfcU t hS<tH£8V$S&©cDNABfrJT"£lHlJRLx t h 3Hfc A 
T R - 5 tfc#L8'<- a > "b" c D N A <D & JiJ £ ^ i; 7* 5 X ^ 
KchHv-hLvb/N5KG4P£Nhe IRtfSal I i:t 
^<tt6C<!:IU?)il2L/:hLv b/N5KG 4 P (Sal 1/ 
Nhe I) fc$A Lfco C UT^iUcy^X ; K£ h H v b 3 

- h L v b/N 5 KG 4 P&£>'hHvd3-hLvb/N5KG4 

H£V®#£#fr:/5Xi Kh A T R 5 H v b/CV I DEC?- 
N h e I RO'S a 1 I T?ffi4l U t hgfbH8 Vft#© cDNAf 
^-^IhIJRL. t h §Hb A T R - 5ffi#L8l><- >' a > " b 1 " & ?>' 

"b2" c D N A <D SE?iJ £ # i; •/ ^ x $ FchHv-hLvbl/ 
N5KG4PRv>'chHv-hLvb2/N5KG4P£Nhe I 
SC/Sa I I (ZXffiit-f £ Z. t iZ «fc «5 PIS!! L h L v b 1 / N 5 K 
G4P (Sal I/Nhe I) S^hLvb2/N5KG4P (S 
a 1 l/Nhe I) £#A Lfc„ : UTfti L/:^7 X ; K£ h 
Hvb-hLvb 1/N5KG4 PStFh H v b - h L v b 2 /N 
5KG4 P t$t%Ltz 0 

HiV^li?-tt^7X; F h A T R 5 H v i / C V I D E C £ 
Nhe I S. O' S a 1 IfM^kU b hSftH«V««Oc DNAI 
fr^BiR U t h mil AT R - 5 Ifctt L*><- s; 3 > " b 1 " Rtf 

"b2" c D N A OSfi^iJ £ £ -X 7 X * FchHv-hLvbl/ 
N5KG4PRt>'chHv-hLvb2/N5KG4P£Nhe I 
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& S a 1 I i:ti^t^:i!a»3iiLf;hL vb 1/N5K 
G 4 P (Sal I/NheI)&tfhLvb2/N5KG4P (S 
a 1 I/Nhel) (C^A L tz 0 o ItftS Lfc/^X; K* h 
Hv i - hLvb l/N5KG4PRO'hHv i-hLvb2/N 
5KG4 Pi^^Lfco 

(4) COS - 7|iJS^® h7>X7x^ 3 > 

is^7x = k* c o s - 7 immT>-M&iz%mz #fc c 

iiL/;l|y7X; hXH-^Gene Pulser^ffi 
(B i o-Rad) ^ffll^xH h d # U- J/ 3 >l:J: O C 0 S 
- 7 fflflStcJgR^A Lfc„ P B S^i: 1 x i o ' *ffli!S/m 1 

•itTtasnT^ ^ c o s - 7 mm o . Hmit, ^ 7 xu' 

5 0 /z g £> -5 2 0 jt£ g £ft}/U 1, 5 0 0 V, 2 5/iFO|*| 

tSl:t 1 0 ^fiaoiHlfcJWRao&x x U * h o # u - •> 3 
£ tlfcJBBBa* 5 %<D Ultra Low IgGO > IfcJIElfait (GIBCO) ££=£3- 
S DM E (GIBCO) IClS.U 10c mtll^S IWil 5 c 

■m^il^ffl^TCO, -f > * a < - * - KTigg L fco 2 4 B$|B| 

is*±/*^^?ii^4 u mfcizmmmi&nH b c h o 

(7-AWf^x>f >f 7^ ^) ^ftlXfco £ b K 7 2 B# RB t> 
L < tt 9 6 i$fiS|©^*©&. £*±»£&i&, 9 MM 

( 5 ) ftftOff S¥ 
COS- 7 fflflS©ig«±^j&N £ ©&#©*&£!! £AffiGel Protein 
A MAPSIl+>y KBio-Rad) % £> & (2 rProte in A Sepharose Fast 
Flow(Pharmacia Biotech) ^I'Tffof;. AffiGel Protein A MA 
PSII+>y b-£ffl WcfitSm* y h^#0to7jtCfifeoTtTo^ o rPro 
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tein A Sepharose Fast Flow££] jj it <£ 9 icfto fc 0 

1 m 1 OrProtein A Sepharose Fast Fl ow£ i] 5 A iz 3fcig L . 1 

tzij v aic c o s - 7 mm<D%m±m*7 4 itz&, 1 o^m 

©TBSi:J:oT^7A^^^Lfco ^i: 1 3. 5 m 1 <2> 2 . 5m 
M HC1 (pH3. 0 ) tmtC £ K«fc r>TW% ItzViftW&Z 
*7A«k»)jSfliJLfco 1. 5 m 1 © 1 M Tris-HCl (pH 

ftfcifi:#®#fc:on-c\ t > h 'J y u -v / 3 o t> L < (i l 
0 0 (ami con) £m\.*tzmH-itE£ 2 ~ 3 ®'fr o Z £ \z& 9 
, TBSi:SI^itL il^tc|()l. 5 m 1 * ^mmLtz 0 

(1) E L I S A K J; 6ft#^j£©$J£ 

ttft^$J5£©/c&©EL I SA-/U - h 9 K LTP§g! 

Ltz 0 ELISAffl9 6^yb-K (Maxisorp, NUNC) ©&/\:£@ 
m<l'< v 7 r - ( 0 . 1M NaHCOj. 0. 02% NaNi 
h p H 9 . 6) (J£JT\ CBtffc^-Cl/zg/mlOft&Kiia!! 
L fc + thlgGrftftCBioSource) 1 0 Otf If 
Sffllk L. 2OO#10ttft'<y7 7 -(5OmM Tris-H 
CU 1 m M M g C 1 2 . 0. 1M N.aCU 0. 05% T 
ween20, 0. 02% NaN, , 1% f? is jfofll 7 Jl 7 i > 

(BSA). pH8. 1) (JHTDBiftt) tyo^^Oi 

D B i;Tgpg^f?LT§^i:ftlAfco 

l^HIfiCT'f >* a ^-H0. 0 5%Tween2 0 £^ 

tS?)\"< y a p B S (J£ITR B T'&fr&. DBt'l 000 

feic^iR L tzTfrJ] >) 7 * X7 7 ¥Vit h I gGria 

9 3 



WO 99/51743 PCT/JP99/01768 

ft(BioSource) 1 0 0 u 1 £#Q;t tz 0 1 BtPBlISCT-f 
h LRBTft^©^, lmg/ml t ft 5 £ o (C S i gma 1 0 4 
(p-;M7x-;HJ>|, SIGMA) filA.y7 7 - (5 
OmM NaHCO, , lOmM MgCl^ pH9. 8 ) (C & 
$?Lfi *>© (BIT. &WMmtWt) 4 0 5/6 5 5nm 

T-© £microplate reader (Bio Rad) T £ L o Mi'J^ 

OX^^-FHt I g G 4 k (The Binding Site) £ffl Wc 0 
( 2 ) Mfc!i£t&©iBiJ£ 
{aII*£&7BiJ5g©*:a6©Ce 1 1 EL I S A 7 I/ - Hi x 'fc<D & 
tc LTiM Lfco ffll&iit h«S*BI&J 8 2 (ATCC HT 
B - 1 ) l^/co ffflM#ffl 9 6 fty b - h © 6 O^Cl x l 0 

6 j 8 2 mm%:ffi£&^tzo c n £ c o 2 -r:/*^-*-!? 

1 B%m L ( 1 0 %©«i!.lfil7it(GIBC0) ?-^t) R PM I 1 6 4 0 

mm) , mmzmmzittzo iii^it, 3 0 0 u 1 ©p b s-e 

2 Lfco 4%©A , 7*;l/A7;l/f k K^ttPBS ( 

KT, PFA/PBSiftt) 1 0 0/zlfln;U *±T? 1 

PFA/PBS^it, 3 0 0 u 1 © P B S T'&5\:£ 2 HftM 
, 2 5 0 u 1 ©D BT'^o » + >/L/co i£#±/ft * -5 ^ liMft 
*^DB KTJ&Pg^f? LT 1 0 0 u 1 £&5v(cJn;L/c 0 ISi:t2 
^HO + a'C-HRB^ft, DB-eiOOOglCfUlfc 
7;V* 'J 7 * X7 7 * --fer£!i£-f *-£t t M g G r tt^ (BioSource 
) 1 0 0 u 1 %ft\A.iz 0 1 ^FbI-T - b LR B7r& 

fr©©*>, SS^?6^inx.. ftic-l 0 5/6 5 5 nmT©(&M£ 
Microplate Reader (Bio-Rad) HMfeLtZo 

( 3 ) tpmm&omfe 

9 4 



WO 99/51743 PCT/JP99/01768 

h o y Xzf 5 XT Thromborel S(Behr i ngwerke AG) ic «fc 
6 Factor Xa§g£Pl§gtt£f££ilciij£ L fco 1.2 5 

mg/m 1 ©Thromborei S 1 0 // 1 i ji ^ ft ic^f? L tz ta& 
I 0//li:iil (SmMOCaCi! , 0. 1%©BSA£#& 
TBS) 6 0 // 1 £ Jn £ . 9 6 ft.Zf U- bfpX*g.&T~ 1 B# Pal 5 Jo £ 
-£ A: o C tuc 3 . 24 5//g/ml©tF7r^-X ( -t? ;P -tf- 7. 
• 5 5 MJ - X) & t>' 8 2. 5ng/ml©t h7 r M-VI 
I a >1f -f A • D -tf- — f - ) ^^tlftll 0 1 in*.* £ £<C^ 
ST 1 Bf FbI 5 iC $ it o 

0. 5M©EDTA^1 0// IDd^., SfE^fi^t/:, C^i: 
HfeSS^fS^ 5 0 u 1 JlJD^., Microplate Reader(Bio Rad)T 4 0 

5 / 6 5 5 n m©Mg£ai]£ Ltz 0 1ST 1 B^SfC^ it. H 

4 0 5 / 6 5 5 n m©(KftJg£®]£ L tz 0 tt#M#n© 1 8#Fb1©»& 

6 ( % ) * * m l ^ o 

fSfeSK&T&texX h f-- AfgfeSK S - 2 2 2 2 (Chrom 
ogen i x) ^iftXii:^l^«L »SI!*-e2te*&f?Lfc& 
, #'J^U>» (0. 6 m g / m 1 '\*-9-v>>^D>7'Py"i'K 

, sigma) ii : i -zmmimmttzo 

( 4 ) Stt©»fli 

( i ) k h £ffc H*'< - i> 3 > " a " i + /5L«i 

(a-ch) ^ML cell ELISA KTffiK 

) o F X a g£Pl§tc«fc StalitfftftlJco^T *>IH4*fM©*^ ? 
fitf* ( c h - c h ) fCifc^TSS^SttT'* o (02) 0 iott 
hM-fkHflltt F R - •> + y 7 'J >^{c«fc§/<- 3 >7 7 y^fT9 
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( i i ) t hSltL|A-^ 3 > "a" i + ^ 5 H« 

( c h - a ) Zftm. Ls ce 1 1 ELI SA!CTin;II*££SI£f8 

tttiof; (HZ) o iott H^LifcFR-->t77'J>^ 
iC<fc v 3 >T y 7£fT9 C £ iC L/; c fc\ CdTffl^fc* 

/ 5ifc#ttC0S - 7 SB AST* II SIS -a-ftSi Lfcifcfcfcffl^M L/c 

( i i i ) t HM-fbH^/N'- ^ 3 > "a" it MHbL|g'<- : J a 
y " a " tofi^t 
t hIftH|M-^ 3 > "a" it KSMbL$'<- »^ 3 > " a" 
/cffift ( a - a ) *ftS!L, c e 1 1 ELISAI: 

TLTWc (El 3) o F X a £&|fiSfc JiSSrijOS + ftitifco^T 
BlttStJR©* * vfct&feJt^T^tt 0 SS^SttT?* o fc (BO o 
<b o T t h S4b H mR L $ O F R - •> + y 7 'J >/lc<t5A'-i? 
a >7yy^nKi!:L/: 0 . Z Z T* Rl ^ tz * jt ? OLfrte C 

o s - 7 ai»T?»5i*-ti-i»i! Lyt!a:ft*ffl^»tf Lyt fc©Tf**o 

( i v ) t h Mil H M'< - : J a > " b " x " c " & " d " <!: + y 

F R - •> +- -y 7 U > J; o T'< - { J 3 y 7 v "f L tz t h SHb H 
ii * ^ 7 L ill £*l*&;b it /eft ft (*-ft**ft "b-ch" , "c 
-ch\a^"d-ch") ZftML. cell ELISAi: 
Tfcm&&m$:m'<tz t C 6. "d-ch" (i^y ^tt^ilHl^© 

9 6 



WO 99/51743 PCT/JP99/01768 

$tM*i£gt£#&«> t>*U "b-ch" R If "c-ch" ittyffr 

izgzitL&m&fg&ZTfiitz (is, 6) o -15, fcmtpmt&tt® 

tt*ffis© + y 55t^<cJt^T. "b-ch" (ililJUf, M d-c 
h " « *> f ^ JC p l> gtt * o A: o * £ '< - v a > "c-ch" (i 

ft H «'<-■:> a > "b" SO' "d" frt Fi^HiTitUgft^* 

tif^.t)ll5^-^3 > V h r> tz o 

(v) b hSftHSJA- i? 3 y « b » tt hi|^Ltt/<- i? 3 y " 
a" <h©*ft&tf 

F R - •> + >y7 > rid J; o T '< - y 3 > 7 y 7" L tz t bmitH 
m'<-V 3 > "b" it hSNtL«'<- 3 > " a " 
/cta^ (b-a) £ft8! ce l l ELISA K T ft; IS *§ & tl 

5) o in.m<pmmiim&ttm<D* * 3 6t^(cjt^T, ^ao 

SS^iSttT* o (18) o iot "b-a" # "a -a" J; 0 

(vi) t h mit L - y 3 > "b" N " c " i + y^HlliO 

t hi{tLS'<-^g > - b" a o "c" 5 Httitt*^ 

frtf/ctatt (*n***U "ch-b", " c h - c " ) £ ftSI L A: 

il^HOStt^-^ Lfc (i9Ry'l 0) o <koT^'-^3> "b" 
Rtf "c" £b hSfttt#L«C«iiLfc, ^*Xla#A*©7 
S 7 &gc£tfc# 1 osl>tt vw<- v 3 > - b " <Djji)</<- : J a y " c 

9 7 



WO 99/51 743 PCT/JP99/01 768 

7S^liCH01)!SDG 4 4 TM*i£i±MS!JLfctaft£ffl^f¥ 
( v i i ) t h IHtHiJ 3 > "b" it hlltLl^'-^ 3 

> "b" "c" tomtit 

t b mil H &'< - 3 > " b " £ t h Sjt Ll^'-^ 3 > "b" 
SO* " c " ffift "b - b " SO' " b - c 

ft *>tn:K*§£^ ft §1 t>f: + ^ ? lit ft J: »5 bf^C^Sg 

Lfc (El 1 IRtfl 2 ) o 
( v i i i ) t h mit H IS /< - iS 3 > "b" &(/ "d" i t h SHfc 

Li^-^ 3 > u b" ioa^t 

F R - 5/ + » 7 U > r {c £ o T /< - V 3 > 7 «y Zt L t h mil H 
iitHtLi^-i? 3 > "b" £ilfl*£fri±/cijtft (*ti?tl 
"b-b" SO' "d-b" ) *ft«L^ cell EL I S ACT 
fitfiR*&£ftl£W'<fc £ d 6s "d-b" it * / 7 Irtft £ fsf 9 © tall 

ft&gtta<tt«>t»*u "b-b- f^icss 5 «; si *g£ 

Stt£*L/c (HI 3) o ttJR + ftt6tt»tt»M©*y 5tt 

fttcjt-sr. " b - b " it to? ^ic^^gttt*, "d-b"li*y 
5 ttftKJt^frfc «9 o fc (Ell 4) o cfcoT "b-b 

" ttHtRStt + ftHOKCw-c-s; 3 > % "d-b" tt tit £££*&© 
if lw< - ^ 3 > Tf & S C <>: £ tl fc 0 

( i x ) h h Mit H^/< - 3 y - e " i + ^Lg&tfthl 

ftLfiA'- ^ s > "b" £©*!&-£ 
t HftL«/<- S> 3 > " e " * + >7LiRtft y 
3 > "b" <fcffl*£fctf fcifcft (*ft***l "e - c h" Rtf " e - 
b" ) ZftU Itz t C " e - c h " ©ftjgi*£&filM:*y vifiW 
ilf©gtt?-/TLfc*<, "e-b" tttfift©IS^fi*<*^{cfi< 
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x JaoUtHM^^ i>fkt'&£: LTl»fc (m I 5) o ttz "e-ch 
^ 1 6 ) o cfc o T H m '< - * a > u e " (i L ij >< - * a > " b " £ 

( x ) t h m<t h «/< - v 3 > "t" x " g " &t; - h " 1 1 h m 

t hHfcHi'<-^ 3 > M f " , "g" SO' "h" hlltL 
«'<- S> a > " b " (*n^*l u f - b" , 

"g-b" SO' "h-b" ) ftSl/ci:^, a f-b"&tf w h 
-b" 0ifcfcttffcfc©l&£*a<##fc<£< j&n-d fco ttfc. /<-s;a 
> "f" . "h" Ico^Tii + y 5 Lmtm&£t>ittzVL»bft§H 

*^5ffi#«fc9P^i/tlB*£&tl*ji?Lfc (Ell 7) o " g - 
111 1 8 ) o 

( x i ) h h mil Hm'< - V a y " b 1 " & " d 1 " it h Sift 
L&><- v> a > "b" £ ©*!£-£ 
b hffiffcH*'<- 3 > "b 1 " RC/ "d 1 " £ t MftLi^ 

- >' 3 > "b" (*n-?n "bl-b"Sa' 
"d 1 - b" ) ftfS! Lfci C 6. <!: *> Kffift <h'f&3! 3 nut- o 

/Co fcfcx CftfpKo^Tli*^ 5 L|g£iii<££:b1i-fcin;#kfE$l! 

(xi i) t H'fbHji^'-^g > "b 3" RO'"d3" it M 

t hS!ftH«[/<- 3 > "b3" Stf "d 3 " £ t M^LII^' 

- ? a > "b" (*ft*'tl "b 3 - b" SO 
"d3-b- )ff«LfciC6, "d3-b" ©ifcGilS£t&tt** 
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vtiiW X <0 fcffri:^Tii 0, "b 3 - b" ©tftlSI8£titt 3 £ 
IC^otl^ (@ 1 9) o "b 3 - b" ©M^fPffcte "b-b" 
«fc t) ±@ £/£tt£,Tc Ltz h(D<D, ^ifcfcOffittlcttRMr-**, " 
d 3 - b " ii M b - b" <hHa*O.Sttlci <!f * of; (i2 0) „ 
( x i i i ) h h mil Hil'< - : J 3 y - i " SO' " j " 7 L 

S&tf t hlHt LIA- 3 > "b" t<Dm&it 
t HftHi/<-y a > " i " &tf - j " Hfttffl*^ 
t>ittzfc# (fllfn " i - c h" &tf " j - c h" ) t k MUfc 

l«'<- ^ 3 > "b" tm&&fr-£tziji& c-enen - i - b" & 
ex • j -b- ) * ten i s fcm%&m%.vttm<pmm£mjiLitz 0 

(02 K 22) o " i - c h" + > 5ft#©?£te£±[Hl 

s+iDti*<Ba6&n, "j-ch" (DVim^mmte* * yfowizit 

s<frte*)m^?£&T"&r>£L (0 2 3 ) o " i - b " 
SttT* o tz (HZ 4) o 

( x i v ) t K W.4t L ffi'< - V a > " b 1 " & " b 2 " 

k HftL«/<- ^ 3 > "b 1 " "b 2 " ^ + y 5 Htiiffl 

(^n^n> "ch-bi"3^[f"ch-b2") 

ZyfsLtz (HI 2 5 ) o M*ftJt£{CoUT(i, " c h - b 1 " T? (3 
*^5ftft<hl5|^©yS&£*U "c h - b 2 " -ettKilSIKT* 
^5fttt£3g^±@6^&#Iga6btl*: (02 6) 0 ><- i> a > " 

b i" & ex -b 2- net ha^b«:<*:L«©jRtt*ctt»)»**<, 

( x v ) h MjtHi/<-y 3 > - b " £ t Y Mft L & /< - i? 3 > 
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"b2" i 

t hS*fcH«'<- 3 y " b " * t h SftLi'<- a > " b 2 
" £il£*££>tf /ctttt ( "b - b 2 " ) £fi;« U *tJKfc£t6Rtf 

(02 7) o ttJf + ftt&li "b - b" ©Stt*±@ofcfcO 
<D> " i - b" ©gttfcttRtfttfro fc (H 2 8 ) ■ 
( x v i ) h hSftH*/< - i> 3 > " i " it hSHtLJi'<- * 3 
> "b i" Xli "b2" 
h hMfl:Hig'<- i> 3 y " i " £ t MltLi/<- ^ 3 > "b 1 
" Xli " b 2 " (-tn^tt " i - b I " Rtf ** 

i-b2" ) £fF^L. ffilBfc£*&Rtfi>tlS + *Dfli£S!l£Lfco " 
i - b 2 " © ft H ignite* 7 5ia#<!: Btf EST. " i - b 1 " 
Ii^^ic*51l7i^ (H 2 9 ) o * fz. " i - b 1 " Rtf 
" i - b 2 " ©ifcJS + fOfUM:** " i - b M £±ES£tt 

u i - b 2 " > "i-bl" © M iz & o (0 3 0 ) o 

(1) C HO££g£Mft©®& 
t h§Mttt& ( b - b . i - bS^i - b 2) ©$^l4illStt 

zmtLtztzb, mtinffit&mnzMit i tz c h osbbs (dg 4 4 ) »c 

7* 5 KDNA, hHvb-hLv b/N 5 KG 4 P v hHv 
i - h L v.b/N 5 KG 4 PS. a' hHv i - hLvb 2/N5KG 
4P£$)jpgg|^SspI (^SJt) T'tfJBr LTttHttfc U 7x7 

fz 0 x b ? hD^-l/-y 3 >|l (Gene Pu 1 ser ; B 
i o R a d ) {c«t »), little LfclSSfi^^^-^DG 4 
4 Mtc^A L fc» DG4 4 ,M£ P B S K 1 x l 0' /m 1 ©8B 
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m^mrmm u c ommm® o . 8 m 1 izmti® d n a £ 1 o 

L ( li 5 O // g^ia^-x 1, 5 0 0 V, 2 5 # F ©llgliCT^ 
;U X £• X. /c o 

iisict i o ttr3(D®m.mffl<D'&^ t s; > ( 

GIBCO) (KT^ HT) ^^ft6CHO-S-S F MH^t-ft 

icmmz ntzmm^^m u 2 &® % 6 ^^gy h (Falcon) 

1 0 0 0 1 /ft <t 5 J; -5 £ »« L . C0 2 -f 

L f; 0 £#P?I}& 8 ~ 9 BtPamtcH TS.O' lmg/ml ©GENE 
TIC IN (GIBCO) CHO - S - S FMII*ttj£ 1 0 0// 1 

/✓tin*.. 5 0 0 // g/m 1 OGENET I C I N ii $R i£ ife ic l£ $ 

2m<Dmm*mmte%fkt&&i. 2 m 

K^*ffil*«m L /Co 
( 2 ) t hSUb ft 

itufE© <fc 9 S tB L t hSHbftft ( "b-b" , " i - b " R 
^ "i - b 2' ) I65DG4 4 SB IS ft & 2Lo-7-*'F^ (CONI 
NG) £ fflt, » N 5 0 Oml/^h/l/OCHO-S-SFMIlti + T 
I^B±§#^, i^^^^lElJRLTfril/iCHO-S-SFMII^ftb^ 
tax., SO'iSlL/co *»*(ia^»li«cJ:»}»ia«M-*»*L^ 
0. 2 2 jii m U ( (i 0 . 4 5//m©7^;U^-T2!li§LfCoCn 

±m& Protein A77^f^ - ij v A (Poros) £ L ConSep 
LC100->Xx A ( = <J #7) KT{»tf*:£fl8! Lfco 
(3) E L I S A idck -S tnC 2g ^ CD ^ 
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VlWmBtMfcOtzltXD E L I S AzfU- ^ftOi?i:LTil3 
L^o ELISAffl9 6^yi/-h (Maxisorp, NUNC) ©&/\£C 
BT' 1 tfg/mlOlBricaSjLfc + ^tth h I g G 7 ttftCBioSo 
urce) 1 0 0 u 1 TSffi^b L. 2 0 0 « 1©DBT'^D7*> ? <0 

1 lIFBlIfilCT'f >+a<- h LR Bt^^i, DBT1 0 0 0 
LtzTJU* 'J 7 * X7 7 * -mt^tt h M gG 7ft 
#(BioSource) 1 0 0 u 1 £AD;L fc 0 1 B$Rn££ K X 4 y * a ^ - 

h l r b -e&#©&. mmmfcz 1 o o # i ibh. 405/655 

n mT® o&ftS^microplate reader (B i o R a d ) XMULLtz 
o »£9J£©X * > ^- Ki LT I g G 4 /e (The Binding Site) 

( 4 ) Eli^^^Offl^ 

£tI£^£zii]5£©/ca6<D Ce 1 1 ELISA7U-hT«. ft© 
J: 9 IC Lxmm. Lfc. *ffl8$li t h-MSM J 8 2 (ATCC H 

tb-1) &m^tz 0 mmi&mm 9 6/tyu-hi:i x 1 o 6 m<o 
j 8 2 mm&W£&/otz 0 :n*co2^> + ^-^-ti b 

it (1 0 %©4^$£lfil7i (GI BCO) ^t^RPMI 1 6 4 0 
*£ffe) , M££*£ii-/Co i£S&£j#T. P B S T&ft* 2 0ft 

^t^o pfa/pbs^§^:i;i 0 * _L tm o # p B i 

PFA/PBS^it, 3 0 0 u 1 O P B S X&'K$: 2 
. 2 5 0 fit £J ft & £ ± $1 £ ijg IJI £ 

i D B (c T 1 0 u g/m 1 J: «9&lt 2 TSPg^f? LT 1 0 0 
# l ^#^(cJn^.^o lfii;T2NfF B H> + a <- h- L R B Tftfr 
D BT 1 0 0 0 f&lC^f? ItzT JUfi «J 7 * X7 r * 
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¥VL t b I g G r Jt^(BioSource) 1 0 0 a 1 £iO/lfco ISICT 
I EffflJ HRBT!ft*0O^ N Sli^^l 0 0 # 1 

ftJ^-x ftK 4 0 5 / 6 5 5 n m "P © R jfc££Mi croplate Reader (B 
io-Rad) TSflS L fco 

(5) TF^fOStt (7 7 ^-Xai4Plfi£tt) 

DViy^xf Thromborel S(Behr ingwerke AG) iz £ & Facto 
r Xag£|£Sgtt&ttft|;:ffi£ Lfc 0 tUt>t>. 5mg/ml©Th 
romborel S 1 0 /i 1 tiaftl 0 // 1 Cif^ (5mMOC aC 1 
2 . 0. l%©BSA^t^TBS) 6 0#l£flD/U 9 6 ft 7 1/ 
- h $TW.UT* 1 BfrBHRlSS -tir/co ftfrteMS&T 2 0 0 // g/m 
1 cfc *) 5 T&mft®. L/Co 

Cltl(c 3. 2 4 5 jii g/m 1 Ot F7?^-X • 7 

**5 MJ-X) Rtf 8 2. 5ng/mlOth7r^^-VI la 

- 'j ir — f - ) £ -en-em o # 1 fa^u £ bi:ist 

4 5 # Pal £ JS £ 0 0. 5M®EDTA^1 0 /i Ito^., SlE^ 
#lt £ -febfc Ctl(C^fe«R^^^5 0 // 1 j[jD/U Microplate Rea 
der (Bio Rad) T 4 0 5/6 5 5 n m CDVRjtJg % MM L tz 0 IfiT 
3 0 ^Slt^-tK 4 0 5 / 6 5 5 n m © K * $J£ L fc 0 

&&«#□© 3 0 #Ra©«jt££ft£ 1 0 0 %©/£&£ U *n** 

MllitlifX hf-A^felgS - 2 2 2 2 (Chromogenix 
) ^^tXtlClS^iiU (0. 6mg/ml ^ 

+ t^f'J^07^\ SIGMA) il : 1 T* 21 ft LIS Si! L 
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>**7 P 5X5 L >. Thromborel S(Behr ingwerke AG) -f-a6T 
FiFactor Vll a om&WZmtfLZ it , ^<DH&#© Facto 

r nm^mmm^^^m^y 7 t ? - x&&mmm&&m%. ttz 0 

tUt>-t>, 5mg/ml ©Thromborel S 10/zl<t82. 5ng 
/ml©tr-Factor VI la (x>fU- V 1r - * ) 1 
0/!li;|«(5mMCCaCI2, 0. l%(DBSA^t^T 
BS) 6 0 u 1 9 6 1\-f V- Y + T M i& T ^ «> 1 mfilKfc 

CtUZfcftmmZ 1 0 ti 1 *Q;i. 1ST 5 #IHK 3 
. 2 4 5 /ig/mlOtFFactor X (^r/HX-n;^ 

«; -X) & i o # i jta^.. £ ^fcis-e 4 5 #HiRfS$ itfro tos 

ViWtemwm? 2 0 0 //g/ml<t(3^Jt2-eSifl?Lfc. 0. 
5M©EDTA£l On 1 Jd*., £fC£#± £ tr/Co :ni:|gfeS 

ISI^5 0 // M i c r o p 1 a t e Reader (B 

io Rad)T405/655 n m © Kftg £ j©J£ L f; 0 SfiT 
3 0 #P B 1Kl££ -br, 4 0 5 / 6 5 5 n m © © ft£ £ L A: „ 

iit&«fa© 3 0 ^©njfcftjg^'fb'^ 1 0 O^OgttiU Ztl? 

^Sll^tlifX h^-AfefeSRS- 2 2 2 2 (Chromogenix 
) U # 'J 7 U C 0 . 6mg/ml ^ 

+ t^f'J^D?0\ SIGMA) <i:l : 1 LiS L 

/Co 

(7) TF+fo^tt (imstKaifl«stt) ©$j£ 

t h 1Mb 1/t © T F 4 1 ?D S (M81@Pl§?gtt) lib r-Mft 
* r- o > v x * Thromborel SCBehr ingwerke AG) £ffl^/c 
7 p h d y t' >B$m$:1%mKMj£ LtZo ttlt>*>, V yf)Vii v 7° 

cbUR (37t'/<>ft) i o o u i £A*u :tii:|w,j:a 
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L fcJtftS- 5 0 u 1 *D^, 3 7 °C7r 3 ftffltlQM. L fc 0 
3 7 TicM LTfc Wc 1 . 2 5 m g / m 1 ©Thromborel S£ 5 0 
/iltRA.. tfnmmm&mte £ tffc„ C<Z)g@l$RgW:AiDelung CR-A^r 
^fec L fcAmelung KC-10A ( £ (c x A • •> - • y ^ ^ # A/) (CTI'J 

ftft 8 0 g/m 1 «fc 0 & ifc 2 T 0 . lX©BSA*ttt5 
TBS (&T> BSA-TBS) fcTSPgr^ft L fc„ fflj £ L ft ft 
&&iO0 8@l$|yi& 1 0 0 %<DT F fkmmmm&t Ls Thromborel 

tfe*«««* ft Thromborel SOgg i t Olll|F B 1^1]gt 5 C 
£ tci: i9 ftfifc L fco 31^ K^gR L Thromborel S, 5 0 fi 1 iC 5 0 
/z 1©BSA-TBS SrjQ*.. 3 7 °CT 3 ftffllEfa U f 63 7°C 
fCfln&LT&Wcfc Mfil 5ft * 1 0 0/z liD;iT»0&0fli£i$-ti-SB 
tiffflZMfe L /Co Thromborel Stt 6 . 2 5m g /m 1 «fc £ £Ji 2 7? 
2 5mM0CaC 1 2££*?/n (G I BCO) ICT& 

P§#f?L/Co tited Thromborel S»g. $ & (C & @ B# RQ& M ^ 

( 8 ) 

"b-b" , " i - b " " i - b 2 " Oh h SHtfctft "T 

It*/ 5 St ft £ PJ^£(±<Dy£tt£W Ltl^fc (13 1 ) o Fact 
or XaMBfgtt, Factor X»£|i*igttR tfM 
JaHffitFigttlcfc^Tfc. b hSHbttft "b-b" , "i -b" S. 
^ " i - b 2 " fcfc + y 7ttft i|5l^^±©Stt^ : t LT*J *> x " i 
-.b 2" > "i - b" > "b-b" OUCgft^i^fc (13 2 
> 3 3 R 3 4 ) o 

^foM 6 . B I ACORE£m>frTF£fcTFin;ft(Pig5ffffl 
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B I A C OR E^ffl^Tv ffilS!fc{*Rf&©ii£Slfl8P*r£?To tz 
o WiPro t e i nGfc-feytf-f-y^tcaJUbU Cttlctit 
tfco ttHi <h ItiSUcijllT F ( 1 - 2 1 9 IC F 
L A G^T^ rttt L fc^ISIT F) (£IT> pJglTFil 

itiig^ifc k d i s s k a s s) ^ItHLfco i 

JfffflfftMlfflcKILT. TKinetic analysis of monoclonal antibod 
y-antigen interactions with a new biosensor based analytical 

system j (karlsson, R. et al. (1991) J. Immunol. Methods 14 
5, 229-240. L tz Q 

( 1 ) -b > If - f- y Zf^-<D Protein G©@*gfl: 
•ir y 7CM5 (BIACORE) ^Protein G (ZYMBD) ^HUttl" 

7>->^a' 7 7 7 -HTHBS-EP ttffttCO. 0 1 M 
HEPES pH7. 4, 0. 15 M NaCl, 3mM 
EDTA, 0. 005% l'Jv;K-h 20 ( v / v ) ) (B 
IAC0RB) zfiigfi 5 jcz L/fti L tz a -b > if - f- -y 7 C M 5 

± © a ;u ** + •> ^ f - ji t * x h 5 > © * ;u # * •> ;u s £ l o o // L 

©0. 05M N-t Fd*->3/n?1>( ; F (NHS) / 0. 2 
M £KN-if-;U-N' - ( 3 - : J / f-;UT ^ J 7 d fyU) - # 
;u * >r ^ K (EDO © -f > s> x 5 h tc «k g&4b L 0 ?l £ tt 
iK 1 0//LC5 Ojttg/mL Protein G* -f > 5* x * h L , C ft 
^3lE|}ToTiffij[:U:o Protein G(i 1 0mg/mll;t£U: 
IC1 0 mM F 'J X-Iilii (pH7. 5)lc?gft?U 1 0 m M 
mWt± r- D V Ai»i$ (pH4. 0) CT5 0 y g/mLiC^UL 

1 0 7 



WO 99/51 743 PCT/JP99/01 768 

US? ltz 0 £ bJC 1 0 0 u LO 1 . ( 
pH8. 5) £ > * x * MJ © £ 7* P -y ? L 0 C 

ftic 1 0 ^ L© 0 . (pH2. 5 ) fcj; 

CM O^LOl OmMiSI^O^iMU #*W*§£ LT^5 

^ g £ #fc L 0 C n £ & 7 d - -t? ;Kc o ^ T a ^ n 7 2 nM©t 
hSMtttT F£tft/<- 3 > " i b 2 " £ 1 OjiLOyinL 

^i o o or uig&-r 6 c i zmm ttz 0 

t h T F it, 7 i J gg@S?i| 1-2 1 9©C«(CFLAG^7°f- 

K£ii*££ &tz hot c h omm^xmm^ *t xmm itz Q 

7>zy^ 7 7 7 -HTHBS-EP ««fc£fln>> diE& 
2 0/iL/^T7 2 nM©5i#^i^ 1 OtfLOi^i^ h U fit 
#£H*Hfl:Lfco fitft<£>#iRt2HB S - E P £!9jf& l<> T*t o 

/Co cnj3^«»jR©nr»sit f t f g»[ 4 o// Lzm& 3 
/a-e-r ? hu »#ftt-r * h-r-s 8 0 
u f©tHBs-EP mmmicxi} <o 1 2 0 

L/Co ^^Itai^T^s 1 0 # L ® 2 OmMigl^O^!? ht§ 

-ii^i), -i? y 7°^s± Ltzo z.<Dm& • mm ■ u*k& 

tttirO 1 -9-4 9 tot U &UVifolz^\,^T - ? 7 A£%tz 0 
ttfcs SJ^M t hTFgftttHBS-EP IK 2 5 0 

n M. 1 2 5 n M. 62. 5 n M, 3 1. 3nM, 15. 6 n M, 
7 . 8 1 n M, 3 . 9 1 n M©»£fc:Pi8! Ltz 0 £ tz, 7*5 > $ \Z 
tt^«lcffl^fcHBS-EP iSS^Oyxniti^n/: 
-tr > -9- - 5 A £ ffl ^ 0 

SX±<DC £ £ 7 a --t?;U© 1 ~ 3 ZtlZftT-ft o fco 
( 3 ) ffiS^fflOii^H^^^f 
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gtfj©x- 9 7 7 4 £ ❖ & SfiOKfoffii&lZ'O^T . H 
BS-EP iffii®t>t-^7A5'^-77'f/'(!:Lt^ fija 
ft * ic J: 5Rf6><* - XDit&Zft o /c D ^i:*-^7^;f-( 
y^ias^-f^f^ 7 ^ - * - k a s s S. 

ft?HiiJ££!fc k d i s s) ©H££fT9 BIACORBUffl Ojtffl? 7 7* 
•J •> a > V 7 hOiTt** re devaluation 2. 1 j (Pharmac 
ia) £ffl^T* *S S ft ffi © a ft fft ft MP jfr^fT^fco *>\ 

k a s s tc(i. |$r*f;^ -f^4*Jl^fc (Bl 

Aevaluation 2.1 Software Hand book, Al — A5) 0 tl ■€■' tl © 7 p 

) ^$6 C/Tto 

* 6 



*^7RO't h SUfcffiT F ViWcDft 4 Zf-j fx - (n 

= 3 ) 





*J -5 


b-b 


i-b 


i-b2 


kdiss 

OlO" 1/s] 


5. 06±0. 12 


9. 52±0. 22 


6. 49±0. 17 


6.35±0. 15 


kass 

[xio 5 1/Ms] 


4. 65±0. 32 


4. 15±0. 27 


4. 67±0. 30 


5. 44±0. 36 


KD [xlO" 9 M] 


1. 09 + 0. 09 


2. 30 ±0. 15 


1.39±0. 13 


1. 17±0. 11 



9f^©fci6©^ USS&j (:£±tt) flrfc&E/ai p. 101 ) 

CHOMlCTfg3t£tK ttKLfcfc© ( s h T F ) fcffl^fco s 
hTF^f*lfftft03I©iW (HS$A : 1 OmM Tri 
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s-HCl, pH8. 0; |»|B : 1 OmM Tris-H 

CI, PH8. 0, 8M ; |«C : 1 OmM Tr 

is-HCl, pH8. 0, 8M RX, 5mM DTT) 
IZTftffiltZo 8SSAtfclLfct)©li*?EttTFl?*^ —~% 
, #iI^T^ttTFiiM$B-eMU MycTm&T F te$mm 
CTIILTISL/Co Ztli'tlW >7JUteMM.T? 2 4 B$ ffl mm 
Ltz 0 III, - h a jlu - xm ( B i o-Rad) iz^yfjU 
& 7 v y r- 4 > L tz<, V > 7 % Q . 5 a ] s 1 /£ 1 & 2 0 1 
(3//g/mI) ft £ 7 d - y h U L /c 0 DB (5 OmM 

Tris-HCl, pH8. 1, 0. 15M NaCl, 1 
mM MgC I i , 0. 0 5 % ( v / v ) Tween 20, 
0. 02%(w/v) N a N 3 , l%(w/v) BSA) 
T*7v v *>yLtz 0 flg £ t h SHfciit T F fit ft £ # tr D B L < « 
DB ( 3 > h o - AO T? K« $ -fr A: 0 0. 0 5% ( v / v ) Tw 
e en 2 0££trPBST#fc#U ^ ^--tf «»tt t h 

I g G&Lfc (DAKO)^#t;DBT-Rj5£:$-ti-/co0. 05% (v 
/v) Tween 2 0 ^ttP B ST^^L/;I, ECL Wester 
n Blotting reagent (Amersham) TfeS L. X^7 4 3 0 

^3 5 L/c J: 9 ic + y -5 Sift T F t MHfctftT F fit 

£ 0<_ 3 > " b b " " i b "£.£>'" i b 2 " ) (i#^ftT F N 

ho>^7°-5X^ >&&£40mg/kg Offlit3^F|^mMrtl: 
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If t h m<tVn?Vifa i - b 2 ) 0. 2mg/kg©ffl§T : I- a ytfzf 

f- >Stt©SfttftA»7 1 5 afcKH*«*»«fr & * x >|£iDjfc& 
^SIL lAl<hfit(u Stt-ftSB^ h p X* J/BfrlHKaPTTX 

PMC) ft Its M>t'W 7>fhn>k'>III *g£#(TAT) 

«fc fulfil 'hSttoa^x aPTT©5gg, 7 ^ y >j y - y >ft£©«4> x 

sFMCfc cfc C/TAT ftJK©±#*<KJ6 b *U s^^^^^S/Cii^SI^M 

:©fel^^ t hgfttitTPjftttttirtifti&i&i Lttflitt: ta< 

f£ 7 







» 


mm 


mm 


(xlOVmm 3 ) 


115.5±11.8 


82. 9 ±14. 3 


100.7+12.9 


96. 1 ±13. 3 


aPTT(sec) 


20.1 ±1.1 


36. 2±13. 9 


22.3±0.7 a ' 


21.8±1.3" 


GE^^IOOX) 


100. 0±4. 2 


64. 8 ±20. 0 


101.0±6.6" 


98. 9±5. 7" 


(#g/ml) 


74. 2±5. 5 


3517±3645 


129. 9±46. 8" 


66. 5±23. 0 il 


TAT^jg 
(ng/ml) 


3. 4 ±0.6 


29. 6±31. 0 


3. 8±0. 7 b ' 


4. 2±0. 9 



mU&**immiZ*lt S^©W$tt : a):p<0.01, b) :p<0. 05 
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1 . tiLT F * J 9 a - i- JUiKftOftm 

1 . t h TFOll' 

b FSSI^b©TF©iiti, I t o (I to, T. £> J. Bio 

chem. 114, 691-696, 1993) i:fCT)io/;„ tUK>*>, h M6S 
£ 1 0 mMi&fl:^ >1f ?. y >s 1 mM7Wb7x-;Mf^x;l/7 
t-^v lmMv ; '<V7 p Dt';l/7;U^D7^X7x - h J; 0 . 
0 2 %7 SMfc* h 'J 7 A££fr h 'J Xi»4ltigl (TBS, pH 
7. 5) 4>Tt^^t-fXt, ftf££ft7i? h > Ifbtl 
fcRIBtU** 2% Triton X-100 ££fr±IE«*fc»;: 

Z.(D±. : Mfr<o Concanavalin A-Sepharose 4 B 7 1 ? 5 A(Pharmacia) 
fccfc O'ffiT FKft^i^§ tffc Sepharose 4B^7A(P 
harmacia) ^IUT77^f-f-^D7 ^7 7-f-^{fl\ ft 
M T F £ o Ctl*PB^»a«l(PM-10, Amicon) fifiLs HIS 
4§<S£LT4 0 CT&#L/Co 

fflf8S!ttlS4»©TF#*«..rij«©!n:TF*y * o - *;l/ia# (Am 
erican Diagnostica) <h $ U ? n - +■ ;Uftft (American Diagnosti 
ca) & m & it fz S a n d w i c h EL I SAT. Sflfc *. M T F & 

* A:*IS!^D n D©i^g(i. 4-20 U 7 ? »J ;U7 $ K 

2 . &2a<b'W 7* 'J K — t © fM! 

»StMF (filOtfg/iil) F r e u n d 

7 'J y Y (D i f c o ) ifi^ft, 5 B a 1 b/c« 

ttv7x (B*f t-/I/X'J^-) ©JgSB&Tfc. TFHtl 0 
ju g/7^7i^5«t9i:^SU:o 12, l 8&y'2 5 BicliF 
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r e u n dO^^iT ^/<>^I^L/:TF^5//g/7n 

PMI - 1 6 4 Oigttfe (KTRPM I -«ittS) (Life tech or 
iental) i:i)SL> 9 6 ft 7 U - hi: 1 EO^^XCo^ 4 0 Oft 
(1^ 4 0 0 i/5v) iIU;o i^t^ 1, 2, 3, 5Bli:«i 
O^l^HAT (*B*§23I) J: tfcondimed HI (Boehr i nger Man 
nheim GmbH) ^t^RPMl-|| (HTH AT-«iit§) K 

Tie©X ^ .j - - y /&T'3ft Lfc^ -T 7 U K-^tt 2 aoreifL 
SfriGR £ ft 9 C £ T ? d - > ft L «, 

RH*»?ii. 9 6 ft7°b- V 2 &<c-ft&/c«9 0 . 8 <D SB & £ 
MS L /Co »aic«fcf)#-3n--T?*SC:<!: ASSIST- £ fcft ic o 

- >£i!iR U; 0 l^nt^D-XiHAT -igifc^ b R P M I - 

9 a - >{kZft o /Co 
SttfcJ: *K TF/7 7 ^-VI 1 aft^fti^r^-Xt© 
ffigfSi/tfMS (ATR- 2, 3, 4, 5, 7 R 8 
) ^l4t5A^'J K-v>6<®£T£/Co 
3. ig *© ft SI! fc«fc 

t£t>*>s in vitroTi&tt Lfc'W^'J K — v 1 0 6 ffl x * t> ^ C 
2 LTfc^/c B a 1 b / c & #£14 -7 X 
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E7kfr ft© % Protein A# 5 A (B-*#-f->) £^ 

*Lfc ConSepLC100-> X -f A (Mi 1 1 ipore) ^ffl^TfTofc 0 
4. Cell-ELISA 

TF*iSM3i-r*C(tTftit>nT^st hmmmm^mmw j 8 

2 (Fair D. S. £> , J. Biol. Chem. , 262, 11692-11698, 1987) £AT 
CCi^AL, R PM I -fcJftifu 3 7 °C\ 5 % C 0 2 , 100 

Cel l-ELISAfflyb-Hi N 9 6 I/- M; J 8 2 » 

«S£ 1 o 5 fi/5t©»f£Tjt « u ±ie^frT 1 b^*&, ig*t&£ 

U >&«»&3I££jft (PBS) T 2 Ulifcfr U 4 * 

;i/A7;U"r t KStt (PFA) *jp^T*JftTi? l o^lits: 

8fc*flL 1 %BSA^J;CfO. 0 2%7vMb^h , j'7A£^irTr 
i silt (Blocking^M) £in*T. iffll^l T 4 feffiS L 

/Co 

C e 1 1 -EL I S A ^ T © J: 9 ic a o o t ft fc> *> , ±12 © 
<fc 9 {cfp^J Lfc7U- hfr£Blocking««*£i*±U ft TF tit ft 
L < tt'W :/ 'J K-T««±»*iD^T^a7? 1 . 5 B|F Hl £ 
tffco 0. 05% Tween20 PBS T?8fej*&, 7 

;U * »; 7 * X 7 r * - M & m& L tz * 7 X I gG ( H + L) 

(Zymed) £ 1 l$n&£ $ -tK 1 mg/ml © p - - h d 7 * - 

;l/*X7 * - h U 7 A(Sigma) £^ip LT 1 ^P B 1lt{c 4 0 5 

nnfcfctf ^P^^Jg^iJ^-T^ £ J 8 2 jftfl BS {3 L fc tit T F 

5. 7 r * *-X a7gtt£©£<fc L/:T F * ft i£ iM £ £ 
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5 0 u 1 © 5 m M C a C 1 a £cfc£>'0. I % V is tiaffi 7 fr? Z > 

h 'j xmm*kw&m& ctbs:pH7. 6 ) k i o # i © t 

hflSSS* r- o ytf-?^ ymWL (5mg/ml) (Thromborel S)( 
Boehring) M 0/i l©7 7 ^-VI ! a m®. (82. 5 ng/ml 
) (American Diagnostica) £^#nL, 1ST 1 ^PbI^J^ $ it 5 C 
cbTTF/Factor Vila $ £ JS> £ fcgK 1 0 u 1 ©Rfr^^g 
(c^f? L ta T Fla&?&& L< li^^yj K - v ig ft ± yj| J: £>' 

10//] ©Factor X&& ( 3 . 2 4 5 // g/ml) (Celsus Laborato 
rise) &&1ja LT 4 5 # Pel K £ £ tr . 0 . 5 M E D T A £ 1 0 u 

l^iDt^:iT5JC^ii6/:o ::i:2mM S - 2 2 2 2 

(»-fl:¥2&S) £5 0 // 1 sfcin U 3 0 tfflfj© 4 0 5 nmlCfcU" & 
Kif^lfc^^TTFO Factor XagiSttt Lfco C ©#&T* 
te, TF/Factor Vila $£#<!:Factor Xi ©^^PIS?" 6 fittt© 

6 . ti&$tummmm&M%.% 

rtTK©IES t MM ( 3 - y >/<-f ^ C © 1 0 0// 1 

{Cig^fC^f? IfcfcT F£t&&$ 5 0 // 1 £21*0 LT 3 7 °CT 3 # 
FeU £ Jfc £ -t± & , 5 0// 1 © t M!S$fi*ho>t^7Xf >igf^ 
(1. 2 5mg/ml) £^SnU llll ?!>< £i @ if £ * T© R8 £ Jfll »S S 
H^PM^gB (CR-A : Ame lung) TPJ^ L/c o 
7. Stft©7 -T V * -f(D&% 

y ? d ± - jUfc&T J VNf> y b (AmershamftSD ^ 

1_8_ 

ATR-2 IgGl.k 
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A T R 



3 



I g G 1 , k 



A T R 



I g G 1 , k 



A T R 



I g G 1 , k 



A T R 



I g G 2 a , k 



A T R 



I g G 2 a , k 



gMrjg! 2 . simm t k t f ©fEiy& 

^lilt HF (shTF) liB(T©«fc?f:^iLfc, 
t h T F ©HilM (2 2 OfgOTUI) HT^FLAG^ 
•71- KM 2 i;l^L/:{)0^3- K-taitfc?£. * ?L M «9 SB JIS ffl 
©HSI^?*- -> DHFRitfc^&^t; 

) l-ffAU C H Oftll&tc^A L tz 0 t h T F © c D N A E7»J fi Ja 
raes H. Morrissey b ©|R£- (Cell C1987) 50, 129-135) £##fcL 
fco C © dI^M b hTF ©itfc^ETiJ i 7 = 7 1? E M £ E ?'J # ^ 1 
5 1 {C^ L/co G4 1 8{c.J;(9^£iJ-i?b?-> 3 >U fl5tM£jg 
tfcU h ^^t- hT^^itfi^^^. s h TFili 

£ ©*IB!!S£&lftlMi&*i& C HO-S-SFMD (GIBCO) 
St, s h T F££t;igg±*lt£*# fco [5]^*© 4 0 mM MJ xi 
MM ( P H 8 . 5)^2 fifclftf? U 2 OmM h 'J X£$iiiir 
^ (PH8. 5 ) TSpflHt L tz Q-Sepharose Fast Flowrt v A ( 1 
0 0 m L , Pharmacia Biotech) ICj^Jjn 0. 1M NaC 1 
ttmmffimT*foft'&^ NaClCtl^O. 3 Mi U shTF£ 
*5A^^iHLfco f#£>n/cshTFIi#{-**ZgJ£2. 5 M£ ft 
S.k^tcJRST^t-^A^Jp^, jftiOHflF ( 1 0, 0 0 0 r p m 
s 2 0#) iz £.19 *mm& tz 0 ±7*£Butyl T0Y0PEAR 
L (30mL, TOSOH) l;|inL, 2. 5M©IS7^--) 
A££fr5 OmM h >J^l|lgft (pH6. 8) Tft&Lfco 5 
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OmMMJXi^iiM (pH6. 8) dp, M7>*^A^j£ 
£2. 5 Mj&>£ 0 Mt Tfi^WtcTtf> shTF^iliS^/;o s 
h T F£#fc f- *®#£Centri-Prep 10 (7~3>) L 
tzo 15 0mM NaC i ^tt 2 0 mM F U^HlSft (pH 
7. 0 ) T'¥8Ht L tz T S K g e 1 G 3 0 0 0 SWG*7i* (2 
1. 5 x 6 0 0 mm. TOSOHMc^lS&^&ftlLs s h T F <D 
t°-?!j#£lHliKLfco C *l £ 0 . 2Zum<DJ>77>74JV? 

-x-mmmm u ^j^st mf ( s h t f ) titz 0 urn© ©ft 

12 8 On m©* ^ikjtflktt* £ = 4 0, 1 3 0 , #^fi£ 4 3 , 
2 1 0HT, !£*4©2tJ££3ttij L/c 0 
Mgyjg 7 'J — -r ^ 7, h 

E3*J*©< 2 2 3 > (clSiS L£rt£teft©il O 6o 
I£?|J#^ : 1 :y5^7-MHC-Gl 
BE : 2 :/7^-MHC-G2 a 

: 3 :y7^-MKC 
E?IJ#^ : 4 : M 1 3^7^7-M4 
E7»J # ^ : 5 : M 1 3y5^7-RV 

g£?'J#^ : 6 : IrC - T F v £ X ^ 7 * P - ^yUfoft A T R - 2 CD H 
: 7 : fii-TFv')^* y $ a — j- A T R - 3®H 

: 8 : ft- T F -? J t o A T R - 4 ©H 

ETUS^ : 9 : t-TFT-^Xt; ^o-t;l/fi{^ATR-5©H 
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mmm^ : 1 0 :ft-TF7ntHo -tWAT R - 7 © 
&»E?iJ 

E?i]#-t : 1 1 : in.- T F "7 x * y ? p - ^;l/$tft A T R - 8 © 
H«V««07W «E?iIRtf *ft£ 3 - K-rs 

S£?iJ#-§- : 1 2 : fi-TF v^xty ^n — ^yl/Ja^ATR- 2 O 

Lav««o7 s y ifcETij&tf 3 - Kts 
esetij 

lE^iJS-t : 1 3 riit-TFT^X^y^ D-t/l/i#AT R - 3 © 

E^iJ#^ : 1 4 : in;-TF7-7Xt7 ^ P A T R - 4 © 

L« V®8©7 S y »E?i]&tf =» - 

i£SE?>J 

@£?ijf£-v : 1 5 : tK- T F 7 ^ J V o A T R - 5 © 

ie^J#^- : 1 6 : ft- T F 7 S X * y * n -:f-;Utitft A T R - 7 © 
i£gE?'J 

E9"J#-t : 1 7 :£t-TF-?£Xt-y? d - ± JVfofc A T R - 8 © 

l*vii©7 ^ y »E?imtf 
&gE?y 

SS?|J#^§- : 1 8 :^7^7-ch5HS 
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1^ : 


1 


mm 


l-t : 


2 




1^ : 


2 




1^ : 


2 



ie?'J§^- : 2 3 



2 4 



2 5 



2 6 
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r7^7-ch5HA 
7*5^ 7-c h 5 LS 
y^'fv-chSLA 

CDR^7^r< V/^H7-hR5Hv 1 
S 

CDR^77^f^ >^y^?-hR5Hv 2 
8 

CDR^57^f^ ^7"^7-hR5Hv4 
S 

CDR/77^t^ ^7*7'f7-hR5Hv 3 
A 



: CDR^77^f0^7 , H7-hR5Hv5 
A 

^^v-hRSHvPrS 
: 7°5 f h R 5 H v P r A 
: b h Sfb H « V - i> a > " a " © 7 $ 7 g? 

S£?lJ#-^ : 3 0 : t h iMbHUH V®«'<- 7 3 > " a " ©7; 71 
Eft 



Eft#^ : 2 7 
E?lj#^ : 2 8 
le^JS^- : 2 9 





3 


1 


: FR->t 


y 


7 


U>7*7°7^- 


F 3 R F F S 




3 


2 


: FR->t 


y 


7 


U >77*H7- 


F 3 R F B S 


Eft#-t : 


3 


3 


: FRy + 


y 


7 


y > r 7° 5 4 -? - 


F 3 R F F A 




3 


4 


: F R > + 


y 


7 


y yy-?? ^7- 


F 3 R F B A 


§e f 'J # : 


3 


5 


: F R > + 


y 


7 




F 3 NM F S 




3 


6 


: FRy t 


y 


7 


y y ? ~f ^ 4 ^ — 


F 3 NM B S 


geyij#-f : 


3 


7 


: F R is \ 


y 


7 




F 3 NM F A 




3 


8 


: FR->t 


y 


7 


y >^7 , 7'f7- 


F 3 NM B A 



1 1 9 



WO 99/51 743 PCT/JP99/01768 





3 


9 


: t h §2 it H M V fig$ >< - >> a > " b 


" ©7; 


J 
















4 


0 


: t h Mil H V - V 3 > " b 


" ©7; 


J 














l£?'J#^ : 


4 


1 


: fc MjbHiV - : J 3 y " c 


" ®7; 


J 














e?u#-§- : 


4 


2 




" 0.7; 


J 














@e^'j#-t : 


4 


3 




EPS 




ge?<j#-t : 


4 


4 




EPA 




: 


4 


5 


:y7^7-F3PrS 






: 


4 


6 


: 3 P r A 






: 


4 


7 


: FRi't77>J>r7*7'f7-F3 


v H S 




E?i]#-t : 


4 


8 


: FR/fy7'J>r^7^7-F3 


v H A 




ae^ij#-t : 


4 


9 


: t h M4*k H 11 V ®«'< - 5> 3 > " d 


" (0 7 i 


J 








BB^IJ R Zf * ft £ n - K £ & £E?iJ 






3R3 TTlI 117- C3 


5 


0 


: t MUfcHM VIM^- •> 3 > d 


" (D7 i 


J 














ie^'j#-t : 


5 


1 




" (D7 i 


J 














B2^i#-f : 


5 


2 


: h h 3Hfc H £g V - ^ 3 > - e 


" CD 7 i 


J 














It* % . | ■ fT ■ ■ ■ 


5 


3 


: FR->ty7'J>/7"7^-F3 


S S S 






5 


4 


: FR^t^'Jy^y^T-FS 


S S A 






5 


5 


: FR->*>y7Uy?'7 p 5l'v-F3 


CDS 




se^ij#^ : 


5 


6 


: FRy+77'J>^'7'7^7-F3 


C D A 






5 


7 


: h hmitUm V&i&s<- » g > " f 


" ©7 ; 


J i 



1 2 0 



WO 99/51743 PCT/JP99/01768 

KJ|J§^ : 5 8 : t h Sft H « V a > " f " 07^8 

@e^ij#^ : 5 9 : t h Mil H II V - i> a > "g" 07W| 

: 6 0 : t MHfc H il V M - * 3 > " g " ©T $ y » 

ie^ij#-t : 6 1 : FR^t77'J^^^7-F3ADS 

K ?|J # "t : 6 2 : F R ■> + 7 7 'J >^75^-F 3 AD A 

S£?iJ#-t : 6 3 : t h IMfc H gj V £«A - ^ 3 > " h " 07UI? 

SE^iJ#-§- : 6 4 : t h Mit H & V - 'J 3 > " h " (07 i J Wt 

6 5 : FRyt77'J>/y7-f7-F3MMS 

I2?|J #-*§• : 6 6 : F R •> t y 7 'J >/7H 7- F 3 MMA 

mnm^ : 6 7 : FRi/t77>J>/y^7-F3BMS 

E7»J S"^ : 6 8 : FR«>t y7'J ^/^H 7-F 3 BMA 

I2?|J#^ : 6 9 : t h INfc H 8 V «g#/< - ^ 3 > "i" <D7 i JWt 

i£?"J#^ : 7 0 : t MHtHfj£VfS$'<- 3 > "i" 07;7SS 

E?|J#^- : 7 1 : t hilkHiVM^-.^ > u j" ©7^1 

mn : 7 2 : t h SUfc H 8 V <S«/< - v> 3 > " j " 07^711 

ffi?>J # "t : 7 3 : F R •/ t 7 7 'J >/7H 7-F 2 MP S 

BEJIJ #-t : 74 : FR-> + 7 7 'J y/7H7-F 2 MP A 

1 2 1 



WO 99/51743 PCT/JP99/01768 

12?'J#^ : 7 5 : t \>mikHmVf$®'<- V a > "b 1 " <D 7 i J 

le^ij m^r : 7 6 : b h 1Mb H II V - 3 > " b 1 " ©7;7 

iB^iJ#-§- : 7 7 : t h M 4b H Ijj V M /< - V 3 > " d 1 " ©7 

le^lj^-f- : 7 8 : t b M it H II V '< - i> a > "dl" 

12?"J : 7 9 : F R > + v 7 U > ^ 7 5 ^ v - F 2 V H S 

@ej"J#^: 8 0 : FRi^t77>J>/^7>f7-F2VHA 

le^J^^- : 8 1 : t bW.4tHmvm®'<- : J 3 y "b 3 " <DT i J 

ie^'J#^- : 8 2 : t h 1Mb H lj| V £g - S> a > " b 3 " (D 7 i J 

mnm^r : 8 3 : t h M 4b H £ V figigc '< - V a > " d 3 " ©7W 





I^J : 


8 


4 




«V««'<- y a 


> 


u 


d 


3 


"<D7; 


























l-t : 


8 


5 


: F R •> t »; 


7 «J > ^ ? * - 


L 


V 


1 


S 






8 


6 


: F R ■> fy 


7 V y ? $ — 


h 


5 


L 


V 


4 S 




l# : 


8 


7 


: F R y t 7 


7 V y 7K>7 $ - 


h 


5 


L 


V 


2 A 




l^f : 


8 


8 


: F R •> + v 


7 v y 


h 


5 


L 


V 


3 A 




1^- : 


8 


9 


: F R •> * y 


7 *) y ? 4 




h 


5 


L 


v 5 A 


le^ji 


1^ : 


9 


0 


: ~y ? 4 ~? — 


h 5 L v S 














: 


9 


1 




h 5 L v A 














: 


9 


2 


: tMjU 




> 


it 


a 




<D7 i J 



1 2 2 



WO 99/51743 PCT/JP99/01768 

B£?iJ§^ : 9 3 : k h £fc L * V 5> a > "a" 07;/f 

E?iJ #^ : 9 4 : F R *> t ? 7 'J >/^5-f 7- F 3 S S 

g£?ij#*t : 9 5 : FRy t ^7 y >/rH7-F 3 S A 

ie^'J#^: 9 6 : F R i/ t 7 7 'J 7- F 3 R S 

E?iJ#^ : 9 7 : F R •> t 7 'J y /T 5 ^ 7- F 3 R A 

E?U#^ : 9 8 : t h Sift L 8 V ft«'< - 5> a > "b" ©7 $ J & 

mmm'^ : 9 9 .■ t nftLavs«A'-i; 3 > -b" ©7 « j m 
mm 

g2?"J#^ : 1 0 0 : k h Mil LiJ V««'<- S> a > " c " <D7 i J 



E7»J#^ : 


1 


0 


1 


: k K3HfcL«V««/< - : J a > 


u 


c 


" <D7 i 


/ 




















K?'J#^ : 


1 


0 


2 


: FRy+77'Jy)'7 J 5'f7- 


F 


2 


S S 




E?>J#^ : 


1 


0 


3 


: FRy+'y7'J>/7"7^7- 


F 


2 


S A 




E?'J#^ : 


1 


0 


4 


: FRyt77'Jy/7 , 7'f7- 


F 


2 


X S 




EJUff : 


1 


0 


5 


: FR y t 7 7 'J > ^7*7^ 7- 


F 


2 


X A 




IS?lJ#^ : 


1 


0 


6 


: k hSMbL«Vft«/<- y a > 


u 


b 


1" 07 












y KE^so^n* 3 - h't&m 




E?'J 




E?'J§^ : 


1 


0 


7 


: k hSMbL« V««'<- ^ a y 


u 


b 


1 " O 7 


-X 


E?'J#^ : 


1 


0 


8 


J &E?iJ 
: k bmitLm V«*/<- S> a > 


u 


b 


2 n <D 7 





E?»J#^- : 1 0 9 : k H<kL«VjS*/<- 5; 3 > " b 2 " <D7 i 

E7U#-t : 1 1 0 : k KSUfcH«V ^ S >(OFR107 

1 2 3 



WO 99/51743 PCT/JP99/01768 

: 1 1 1 : t h SjbHiV^/<-^ g > " a M - " j " 
OFR207U S?S£?iJ 
ie?"J#-^ : 1 1 2 : h h SHb H $ V *S#/< - ^> "b 1" Stf " 

d 1" ORF2C7U &E?«J 
E?|J#^ : 1 1 3 : t MjbHi V«»/<- -^ 3 > "b3" SC/ " 

d 3 " ORF2C7U &K7»J 
: 1 1 4 : t MHfcHIg Vft#'<- >? 3 > " a " OFR3 

E^lJ#^ : 1 1 5 : t hSfl:HaV«*><- v> a > " b " , "b 1 

" R "b 3" O F R 3 © 7 5 7 Wt 85?'J 
SByiJS-^ : 1 1 6 : t htMkHfjl Vft«'<- J> a > " c " CD F R 3 

BB7>J#^ : 1 1 7 : t h IHb H £1 Vft#/<- ^ 3 > "d" , "dl 

" SlXJ- " d 3 " CD F R 3 CD T 5 7 g*£?lj 

BE?iJ#^f : 1 1 8 : t hSUfcHUVH*/*- : J a > " e " CD F R 3 

CDT 5 J ^SE^iJ 

ie^j#-v : i i 9 : b hmitnm V««/<- ^ 3 > M f " CD F R 3 

©7; ; $E?IJ 

E*]#"t : 1 2 0 : h hiftH«V«|«A- 3 > "g" 0FR 3 

cd 7 $ j 

se^j#-t : i 2 i : t hmitumvmm^- 3 > i" ©fr3 

CDT 5 J ®?ge^ij 

@e^'J#-t : 1 2 2 : t MlbHi V^«/<- y 3 > " i " CD F R 3 
ie^J#-t : 1 2 3 : t h SUt H 8 V®#/<- ^ a > "j" CD F R 3 

©7 $ j ww>n 

1 2 4 



WO 99/51743 

E?iJ#-t : 1 2 4 



ffi?»J#-t : 1 2 5 

K^iJS-v : 1 2 6 

: 1 2 7 

i£?"J#^ : 1 2 8 

@e^'J#-t : 1 2 9 
SBJ|J#-^ : 

: 1 3 1 

l£^J#-t : 1 3 2 

: 1 3 3 

Be^iJ#-f- : 1 3 4 

E?lJ#-t : 1 3 5 

gS?'J#-t : 1 3 6 

ae^js-^- : i 3 7 



PCT/JP99/01768 

t MHbHH V*f igs£/<- ^3>©FR4©7 
h hiHb Vmi&£'<- f 3>OFR107 

s y 

Rtf " c " OFR 2©7 ; > &E?"J 

t HftL«V««/<-y a y u b 1 " CDF R 

2<DT i J ®@£?IJ 

t h 1Mb L M V - v? 3 > " b 2 " CD F R 

2 ©7 $ J 

t MHbLIji Vm®'<~ i? a y "a" OF R 3 

<D7 i j &se?ij 



3 0 : t h 



'<- V a y " b " , " b 1 



M * & "b 2" © F R 3 © T ^ J 

t hS^L«ViS«/<-^3> " c " © F R 3 

<DT i J &BE7IJ 

t MHb Li V ^ 3 > F R 4 ©7 5 . 

y 

t HSffcHttV ^ 3 >CDR1©7 
fc hSHbHtt Vfgtt£'<- v J 3 y©CDR2© 

7 $ y 

t hSfcHttV 3 y<D C D R 3 © 

7 ^ y s?ie?ij 

t hSUtL8V v? 3 y©CDRl© 

7^y^Be?ij 

t hlHb Li V««±/<- ^3>©CDR2© 



1 2 5 



WO 99/51743 PCT/JP99/01768 

B£yiJ#-t : 1 3 8 : k h M it L & V fg^£ '< - ^ a >OCDR3© 

r 5 y $?se?ij 

E^J#-t : 1 3 9 :fct-TF-?^X^y?D - ± J^HKW A T R - 2 

©h«v abbot $ j mmm 

SB^JS"§- : 1 4 0 :£t-TF-?^X€-y? o - ^ ft A T R - 3 

SE^JS-t : 1 4 1 :iri-TFv^X^yy D-tiUfiftAT R - 4 

E?IJ#^- : 1 4 2 ila-TFT^X^;^ p -^Uftft A T R - 5 

E yij # : 1 4 3 :K-TF?-7Z^;^n-t;btftATR-7 

eyiJS-f- : 1 4 4 : ft- T F V X t ; ^ D - j- JVfcfc A T R - 8 

oHavi8©7 $ j mmn 
©Liv®a®7 $ y 

E?IJ#^ : 1 4 6 iS-TFt-^X^;^ d --fJlfcfa A T R - 3 

oLavs8©7 $ y 

Se^J#-§" : 1 4 7 :ia-TF-e^X^yy D-t«ATR - 4 

© Livf«o7 ^ y mmn 

E*]#^ : 1 4 8 it-TFvnty? D-t«ATR - 5 

©l«vs«©7 s y $e?ii 

EJiJ#^ : 1 4 9 :tt-TF^^X^y^ D-t;l/iaftATR - 7 

© l« v<s#©t s y mmn 

E?ij#^f : 1 5 0 :tnC-TF-7^X^y^ D-t;l/fiftATR - 8 

O Lift V««©T i J $E?iJ 



1 2 6 



WO 99/51743 PCT/JP99/01768 

E9J#-t : 151 : nimm t h T F <D T i J & & ?lj R * ft £ 3 - 
E?lJ#^- : 1 5 2 : pT^S t 



1 2 7 



WO 99/51743 



n <d fg m 



PCT/JP99/01768 



1. t MIHf (TF) i:Jtt^7^x^^ n-^-yl/ftft© 
'sk'- (H) t*nT$ (V) t hiaftHgj*^ (C) 

( 1 ) £*J#-t : 1 3 9 07 S J ( A T R - 2 ) % 

( 2 ) iS?iJ#-5f- : 1 IftffiTi] ( A T R - 3 ) . 

( 3 ) 8e?iJ#-§- : 1 4 1 ©7 * y ggg2?ij ( A T R - 4 ) s 

( 4 ) ge?tj#-f : 1 4 2 © 7 * y ®?E?iJ (ATR-5) > 

( 5 ) E?l|#-t : 1 4 3 07 U ( A T R - 7 ) , 

( 6 ) EJiJS-f- : 1 4 4 0 7 ^ J $@S?iJ ( A T R - 8 ) N 

2 . ffiTEHgl VfS«*<, @£^J#^ 1 4 2 0 7 $ J g&I£?i|£Wt 3 
v I** IS 1 ilfetfe0^y 5 H$lo 

3 . HUE Hfi C $Ii$,t<. Crl, Cr2, C r 3 X (* C r 4 
T?*€.i**illX(i2{cie«l0 + y 5Hlo 

4. BUI2HH VlR«*<e?IJ#-^ : 1 4 2 ©7 ; 7 U 
* LTffifEHHC 1S&;&<C r 4 1 ~ 3 onfft^ l 5 
{c|E«0 + y 7HI, 

5. t h T F iC)Ftt^ T •> y ? D -±Jl1n.fc<D 5 -i* h (L) 

( 1 ) iB?lJ#-t : 1 4 5 0 7 ^7 ®B£?iJ ( A T R - 2 ) N 

( 2 ) i£?ij#-f : 1 4 6 © 7 i 7 ( A T R - 3 ) N 

( 3 ) E^lJ#-t : U 707 U ®@£?>J ( A T R - 4 ) x 

( 4 ) ie^ij#^ : 1 4 8 0 7 > y ®%m (ATR-5) , 

( 5 ) : 1 4 9 07 S y ®?E^J ( A T R - 7 ) % 
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( 6 ) : 1 5 0 <D7 i J ( A T R - 8 ) . 

6 . miihm vm®i)<mm%^ 1 4 8 07 i j mzmz^tz 

7. 8tfs5L«C1S«*<C AXttC fit * JI 5 X 6 
^ LTMELfJ CMi^C /cT*>^IB|g9 5 ~ 7 ©^-fti^ 1 iSlc 

mm®* / 5 Li. 
9 . i ~ 4 ®^t*n^ i isfcKtt©* > 7 H«&t;af*5 

5 ~ 8 (D^lrtlfr 1 ^iClfiig© + y y Lm^^/oT'tfLh, t h T F 

1 0. ft^Jf 4 (CfS«© + ^ 5 HttRtfi|#£ 8 ic!E«£©*> 5 

1 1 . t hTFi:Sti7^t; * a -^;l/£ttt©HMV®& 
(CDR) &tf fc htaftH«|V^«7U-A7-^ 

is« (f r) £^a,t-j&s t MHbHH v<s«tc*j^r^ Miec D 
r nko7 i y mmn ■. 

H - C D R 1 : Asp Tyr Tyr Met His (E?iJ#^ : 1 3 3 ) 

H - C D R 2 : Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr 

Asp Pro Lys Phe Gin Gly : 1 3 4 ) 

H - C D R 3 : Asp Ser Gly Tyr Ala Met Asp Tyr (EJ>J#^ : 

13 5) 

i2. mtZF Rt><fo®7 i ;mmm : 

H - F R 1 : Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu 
Ala Arg Pro Gly Thr Ser Val Lys He Ser Cys 
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Lys Ala Ser Gly Phe Asn He Lys (I£?iJ#-^ : 1 
10) 

H — F R 2 : ft©ie?ij ( 1 ) ~ ( 3 ) <D^?tlfr : 
( 1 ) Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
Gly : 1 1 1 ) 

(2) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
Gly (S£?iJ#^ : 1 1 2 ) 

(3) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
Gly : 1 1 3 ) 

H - F R 3 : ft<D|£?iJ ( 1 ) ~ ( 1 0 ) : 
( 1 ) Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala 
Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala 
Val Tyr Tyr Cys Ala Arg (BE^Jff-v : 1 1 4) 

(2) Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala 
Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala 
He Tyr Tyr Cys Ala Arg (iB^J#-§- : 1 1 5 ) 

(3) Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe 
Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala 
Val Tyr Tyr Cys Ala Arg (i£?ij#-5f : 1 1 6 ) 

(4) Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala 
Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala 
Val Tyr Phe Cys Ala Arg (E^iJS-t : 1 1 7 ) 

(5) Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala 
Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala 
Val Tyr Phe Cys Ala Arg (K?iJ#-^ : 1 1 8 ) 

( 6 ) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala 
Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala 
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Val Tyr Tyr Cys Ala Arg .119) 
(7) Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala 
Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala 
Val Tyr Ser Cys Ala Arg (E?'J#-f : 1 2 0 ) 
( 8 ) Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala 
Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala 
He Tyr Phe Cys Ala Arg : 1 2 1 ) 

(9) Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Val 
Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala 
Val Tyr Tyr Cys Ala Arg (ie?iJ#-*§- : 1 2 2 ) 
( 1 0 ) Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr 
Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp 
Thr Ala Val Tyr Tyr Cys Ala Arg (ie?ij#^f : 1 2 3 
) 

F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala 
Ser (g£?ij#^ : 1 2 4 ) 
***** t hSftHiVMo 

1 3 . K?iJ#^- : 3 O 9 3 y a ) . B£?i)#-f : 4 0 0<- 

y b y b) . ie?ij#^§- : 4 2 (/<-•>• 3 y c ) , ie?ij#^ : 5 0 ( 

/<- V a y d ) > K?i]#^f : 5 2 (/<- V aye), E^JSf- : 5 
8 (A - 3 y f ) , @£?ij#-5f : 6 0 (/<- V a y g) , E?IJ#^ 
: 6 4 (/<-•? a > h) . 1£?IJ#^ : 7 0 (/<- ^ 3 > i ) x EJIJ 
§5:7 2 (/<- V a > j ) , B2?l]#^ : 7 6 (/<- ^Vbl) 
. E?U#-§- : 7 8 (/<-i>g>dl) , E?"J#^t : 8 2 (/<- v> 3 
> b 3 ) XttE?iJ#-f : 8 4 O'- v 3 > d 3 ) ic** 7 $ 7 ®E 
ntGtZs flt*9 1 lXlil 2 fcfEtt© t r aftH«V«8, 
1 4 . E3*J#^ : 4 0 (/<- v? 3 >b) <DT I J »15!l*tt5 
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S»*J| ii~i3 o^ttifr 1 iucfe«© t r-SHtHtg vfiitto 

1 5 . : 7 0 0<- 3 > i ) (0 7 i J »E?!l*ft« 

. l i~i 3 o^fftfr 1 £tcf5«© t hMjbHH V^i^o 

16. t h T F KStfS nty^o -^;ui/U$© L $VfHs& 

CDR&tfk h Lit V«*F R$:$^■X:■J&6 h HSjbHlV«(*l: 

fc^r, miiec d r#<. i^©7 = ; kbe?ij : 

L - C D R 1 : Lys Ala Ser Gin Asp He Lys Ser Phe Leu Ser 
(K?iJ#-t : 1 3 6 ) 

L - C D R 2 : Tyr Ala Thr Ser Leu Ala Asp (8£?iJ#-§- : 1 3 
7 ) 

L - C D R 3 : Leu Gin His Gly Glu Ser Pro Tyr Thr (E?»|# 
5:13 8) ^tt5, b HftLIIVi*, 

17. ffimF Rt><fc<D7 i ; mmm : 

L - F R 1 : Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu' 
Ser Ala Ser Val Gly Asp Arg Val Thr lie Thr 
Cys (S£?lJ#-t : 1 2 5 ) 
L - F R 2 : & © £ ?ij ( 1 ) - ( 3 ) ©Hfft^ : 
( 1 ) Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 
He Tyr (SS^JS^ : 1 2 6 ) 

( 2 ) Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu 
He Tyr (i£?ij#5 : 1 2 7 ) 

(3) Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu 
He Tyr (Efl!#4| : 1 2 8 ) 

L-FR3 : ft © E ?ij (1) ~ (3) © \,\ ? tl ^ : 
( 1 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys (E?iJ#-f- : 1 2 9 ) 
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(2) Cly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys (S2?iJ#^ : 1 3 0 ) 

(3) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro Glu Asp 
He Ala Thr Tyr Tyr Cys (!£?>]#-*§• : 1 3 1 ) 

L - F R 4 : Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
g-f : 1 3 2 ) 

1 6 IClE*S® t hSUbL«Vft« 0 

i 8 . mmm^ ■. 9 3 (><- v 3 y a ) . mn^^ •. 9 9 
-j 3 > b ) , mmg'^ : 1 0 1 (a- -j 3 y c ) s : 1 0 

7 0<- i? 3 > b 1 ) X«K?i]#^ : 1 0 9 (/<- ^3>b2) 

^ y mtinzmt ts*« 1 6 x« i 7 *cis«b© t 

LSI v^« 0 

1 9 . : 9 9 ('<- y 3 > b ) © 7 £ y g*@e?ij£WiJ-6 
, tf^ri 1 6~l 8 oirtfft* l iStcieig© t hgfl:LSIV««o 

2 0 . ge?ij#^t : 1 0 9 (/<- : j 3 y b 2 ) i:^t7 s y Kie^j 

£*f-f ft^Ig 16-18 ©I'fftfr 1 victim® t hSHb Lil 
2 1 . ft* 5 1 1-1 5 OUfn^ 1 ^ic|2«© t b SMbHIi V 
© t h-SMbHiSo 

2 2 . m&m 1 4 fctea© t tmitiimv&m ^<- ; j 3 > b ) 

Rtft Kia#H|g CM$££/,-?/&£ t h T F £ tti*© t h 

SHbHUo 

2 3 . 1 5KE«©k MHbHfl V<g« ('<- 5> a > i ) 



1 3 3 
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b h SHtHMo 

2 4. fflEk MnH*©H*C«*j&<s Crl, Cr2, Cr3X 
tiCj 4 T£> 6. St^if 2 1-23 OUfn^ 1 ^iciStt© t hi 
itHic 

2 5 . t**^ i 6 - 2 o ©^■fftfr i iiicie«5© h tmitimv 

1K#Rtfk hiftf*L«IC t h T F (Cftf <S£tft 

2 6 . it3fcJg 1 9 {Clg«© t hUHbLfji Vffi« (/<- ^ a > b ) 

Rtft hift&©Lifc$|ii!<£ t hTFi^tt^Sft® 

2 7 . it 2 o (cieigo t vmitLmv mm o*- 3 > b 2 

) &tfb bffift© LIJC1S^£#/,Tj£<5, h h T F iz. £ irCtt 
© b bSHkLfjio 

2 8. MlSb M7t{*© L«IC«**< N CAXtiC/cTiSx 
£2 5-2 7 OVtfftfr 1 ^{CiBifc© t hSMb LfJo 

2 9 . liJfcif 2 1-24 ©l>-m^ 1 ^{clHtt© t hiMbHgiR 
St#£ 2 5 - 2 8 ©H-fftfr 1 ilJCiea© t hlHb L «SI ^ -d" 

ilS, h F T Flc^tS t b 1Mb Jit ft 0 

3 0 . ift 2 2 {Cte«j® h biHbHfjl ('<- y 3 V b ) Rtfllt 
*52 6 KE«© k h IHb LH (/<-S? s >b) £#/n7/i£.5. t 
h T F IC^ft^ t bSHbtfCfto 

3 l . 2 3 iciEifc© t b IMbHIft (/<- y 3 V i ) Rtffjt 

*«2 6 {CI5«© t biHbLII (/<- * 3 > b ) t 
b T F fcttt 5 k bSHbi/t&o 

3 2 . ifjfcJg 2 3 £!5«© k b SftHfil (/<-•? 3 y i ) Rtftt 
#5 2 7 (cian© h hSftLgj (/<- 3 >b 2 ) £^A,-<?j&s, 
b b T F i;Jtt5 b bSUbtfttto 



1 3 4 
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3 3 . 1 - 4 <D^?tlfr 1 5KK1R©* * 5 Hm& 3 - K 

t^DNAo 

3 4 . f**l| 2 - 4 O^f tl^ 1 EfcfE*©* > 5 Hi££ 3 - K 
tSDNAo 

3 5 . »3fc£ 5 - 8 (D^ttlfr 1 5 + > 5L«*3-F 

tSDN Ao 

3 6 . 6 - 8 O^ftliN 1 EKiEtt©*;* 5 Li^3 - K 

t§DNA, 

3 7 . fit* ii 1 l~l 5 ©n-ftifr 1 JgcEiS© h MMbHigV 
<S«* 3 - KtSDNAo 

3 8 . HI* II 1 4 KK«© t hSNbH« Vfc« ('<- a > b ) 
£3- FtSDNAo 

3 9 . 1**11 1 5 icElft© t HftHaVffitt ('<- S> a > i ) 
£ u - KtSDNAo 

4 0 . »JfcE 16-20 ©^ftl^ 1 ££K«© t FIlkLiV 

^ - KtSDNAo 

4 1 . »*5 1 9 t h SNb Lg Vi^l ('<- i> 3 > b ) 

£ 3 - KtSDNA, 

4 2 . 2 0 (CfBife© t h iftLSIVS* (><- i> 3 > b 2 

) ^3-FtSDNAo 

4 3 . S»3fcE 2 1-2 4 ©^-fnfr 1 ^t-IEtt© t h 3Mb H«£ 
n - KtSDN A 0 

4 4 . IS 2 2 Xtt 2 4 iCieS© t MMtHtl (><- V a > b 

) *3-Ff5DNA, 

4 5 . »#5 2 3 Xit 2 4 fcie«© t bSMbHII (A- ^ 3 > i 
) £n — FtSDNAo 

4 6 . gft$5 2 5 - 2 8 0l>ftli&> 1 5K§e«0 t h SMb L |g £ 

1 3 5 
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a - FtSDNAo 

4 7 . M$5 2 6 X11 2 8 idea® t FUbLi (^'-^g 
) *3-Ft4DNA, 

4 8 . It^rg 2 7X112 8 KK«© t b IHt L M ( /< - ^ 3 > b 
2 ) £ 3 - K-T £ D N Ac 

4 9. tS*ig 3 3 \Z |fi*g© * ^ 7 H m £ 3 - b't £ D N A 
TJiJt£3&3i'<* * -<> 

5 0 . m#*M 3 4 fcf5«©*;< 7H|^3 - Kt5DNA*t^ 

5 1. »Jfc£ 3 5 {Cfe«0 + > 5 L^£a - K-T -5 D N A^^/o 

5 2 . It* II 3 6 (Cte*fe©*> 5 LmZ? - VtZ D N hZ^Aj 
Tfig^^il^^ * -o 

5 3 . 3 3 {Cf£f$©*^ 5 H«|£3- KfiDNA £ »3fc 

il 3 5(cte«c©+>5LI8^=i - KtSDNAi^^AtSlc^^I 
^ * 9 -o 

5 4. «*i| 3 4 {CfSife©*;* 5 Hg|£=i - D N A £ St* 

II 3 6 {cte«© + y 7 L«£ri - FtS D N A £ *£/,-ejjfc6»« 

5 5 . 4 3 KSHtt© t hUtHi^a - KtiDNA^t 

5 6 . tf^ig 4 4 fcfStt© h MHtHII (/< - 3 > b ) £ ^ - 
K-r£DNA£^A,Trj&£^gt'<??- 0 

5 7 . fft#$ 4 5 {cietgcD t MHtHfJ (/<- S> 3 > i ) £ 3 - 
FtSDN A £§1^ ? *- 0 

5 8. It* if 4 6 fcietfe© b hSftLl^n - Ft^DNA^t 

1 3 6 
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5 9. »3R£4 7 fCtetgCD t hULLII 3 y b) £3- 

6 0 . 4 8 fcK«© t h 1Mb L IS ('<- 5> 3 > b 2 ) * 3 
- Kt 5 D N ASr^/OTJiJcSf&gi^ ? ? - 0 

6 1 . «Jfc5 4 3 tc!£«&© t hlftHl^^ - KtSDN A t tft 
#114 6 ic IStfeOh h§MtL|g£3- FtSDN A <!: £ £ A T Ji£ £ 
SS£/<? ^ -o 

6 2 . 4 4 izizm® t vmitum ('<- s> 3 > t ) * 3 - 

KtSDN A chtt^Il 4 7 KiEtB© t hSHb LIB ('<- ^ a > h ) 

6 3 . »*IS 4 5 tCf£«&© t h mitum ('<- : J a > i ) 
IS 4 /CElOh h M lb L m ('< - i> 3 > b ) ^-KtiDNA 

6 4 . Mil 4 5 (Cie«® t h M^bHH (/<- y 3 > i ) £ 3 - 
KtiDNA tin* 51 4 8 t h 3Mb LIU (/< - 5? a > b 2 

) ^3-FtSDNA^^fsE^i^^-o 

6 5. 4 9 icie*g<7)4 > 5 Hij|£ 3 - K-T -5 D N A£^ 

TjftSSigiK^-i, fit**! 5 1 {cfe«© + ^ v L|g^3- K^- 
4DNA^^Tfit4J6S^H-i Id «fc t) $ tlfcl&io 

6 6. f*#Jl 5 0(Cte«© + ^5HH^3 - ^'t4DNA*^^ 

6 8 . 5 4 {cie«g©^^^^ ^-ictDifig^^n/cn 

6 9. filers 5 5 {Cie«0 t haftH«i*3-Ft4DNA*^ 

1 3 7 
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/l,TJ&&f&3t^ 9 - <tx fft#£ 5 8 icfE«g© t haU«*3- 

7 0 . 5 6 (CiS«© t MHbHit (A- y 3 > b ) * 3 - 

FtSDNA^t^T'S^^l^^-t, tft#£ 5 9 fCfBifccD t 
hSftL8 (/<-y 3 >b) £=i- h't5DNA?•t^t^^JiS 

7 i . fft*^ 5 7 kie«0 t hSftHiji (A-y 3 y i ) £3- 
K^£DNA£^T]&<5>fS3!'<?*-£, !ft#£ 5 9 icfgltt© k 

7 2 . |ft$5 5 7 {Ci5«© h hMftHIl (/<- v 3 > i ) £ 3 - 
M ft L m ( '< - 5> a > b 2 ) £=i-K"$-.5DNA££^-CJifcS3e3t 
7 3. 6 1 KIE*0fe£'<* ^ j; «9^K|i^$ ftfcfc 

£o 

7 4. S*5 6 2 ■fclB*©3S£'< 9 9 -icj; f3^R|£&£ tltzfe 

±o 

7 5 . 6 3 {cietfe©^^^^ ^-(c j; oj&Rte&sn/tir 

7 6. 1**11 6 4 (CIE«©l%^^^ *-fCct<9^«i|fc&$ftfc^ 
7 7 . 3ft 6 5 td5«©?g±£ig# U »«««5^t>-*^ 5 lit 

7 8. tft*XS6 6 {Cl£«CD^i£^# U a«ltt^b*>5|it 

1 3 8 
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7 9. »J&5 6 7 ic!ett©^££ig# L 5 ft 

8 1. 6 9 lets© L 6 t bSHb 

8 2 . 7 0 {Cfe«fe©?t±£i£# U tt«*«Bfr £ t hM4b 

£ i^^ifci-T 6, t h T F K*t* 5 t hSHbtttt 

8 3 . Sft$£ 7 1 fcfB«©1g±^i§# U t h M-fb 

8 5. 7 3 (CiB«&©^±£ig* U STO^bt MUb 

8 6. si&£7 4 icietfeoiii^^ft U »*l*4>&t MHb 

£ £ 6. t HFCSIttSt hlHbi/tft 

8 7. »*«7 5 JCte|&©?i±£iS# U K«**J*>fc>t MMb 
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8 8 . 7 6 fcie«c©iii^igft u m^mmfr it tmit 

©£!£#&o 

8 9. #t h Eb*©*l*t#ft^«l« (C DR) Rtf^&b h ft ft 
S*©7 U- A 9 - (FR) £W* £ftMte£<£M£ tffc 

(1) a Wt^SffilRfc:** LTRf6tt©# fc h * / * d 

( 2 ) gffIS ( 1 ) ©€/^d - ^yl/fcttt^© F ROT S J ®?BB?iJ 

( 3 ) Sfjie ( 2 ) i:*5tt§ 1 SIS CD t hiaft© 4 fi© F R£M!£ 
(1) ©#t F^y ? a -± JUfcfc(DMjfct Z F RCJ: OSJftLt 
Jg-© t hfflfctt#*fls« U 

( 4 ) luIS ( 3 ) Kfc^TfEK Lfc fc hfflfhffift©!fc«i^©e£ 

( 5 ) M IB ( 3 ) tcfc^TftSS! Ltz t hMftffift*© 1 ~ 3 ffl© 
FR£, ( 2 ) Tfflic Lfc t hffittort, (3) 7?{£fflLfc&©£ 
«H«5t h St#:©^^t 3 F R fc J: g& Ltil © t hSHfcffi 

(6) ME (5) VftMltzm-<Dt MMblaft £ fijlE (3) T? 

mtzm-(Dh tmitfttt-t*. foment xamm(o^. 

(7) MIS (6) T'MRtS tltz t hSftttflttoUt, busB ( 3 
) - ( 6 ) ©&Ni£!!JfeU * LT 
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( 8 ) mm ( 1 ) fc*J#*#b h * J *7 d -i-JVRW 

tt£W-r&t hs^tifi;#A<»t.n5*T'giE (3) ~ (6) ©&pg 
9 o. Mies wit *ttna<t Fiiif (tf) a* 

9 1 . IS* II 8 9©#&{;:J:«9'#£>ft£t hSNfcffif** 

92. 9 o (Djj&iz± <o n z>ti6 t h mitmWo 

ftffi<*££>^-cjifc*il«ttitaSrt»BS&i* (D I C) fem$\o 
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SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Humanized antibodies against human tissue factor (TF) 

and process for production of the humanited antibodies 

<130> G821 

<150> JP 10-91850 

<151> 1998-04-03 

<160> 152 

<210> 1 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G1 
<400> 1 

ggatcccggg ccagtggata gacagatg 28 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G2a 
<400> 2 

ggatcccggg agtggataga ccgatgg 27 
<210> 3 
<211> 27 
<212> DNA 

1/10 9 



miEtstifzmm. (mm) 
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< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer MKC 
<40O> 3 

ggatcccggg tggatggtgg gaagatg 27 
<210> 4 
<21 1 > 17 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> M13 Primer M4 
<400> 4 

gttttcccag tcacgac 17 
<210> 5 
< 21 1 > 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Primer RV 
<400> 5 

caggaaacag ctatgac 17 
<210> 6 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 

2/109 
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<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (441) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<400> 6 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met GIu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Cly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gag ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac atg tac tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac aat ggt ggt act ate tac aac 240 
Glu. Trp lie Gly Tyr lie Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn 

50 55 60 

cag aag ttc aag ggc aag gec aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 
65 70 75 
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aca gcc ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga ggg gaa ggg tac tac ttt gac tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly 

95 100 105 

caa ggc acc act etc aca gtc tec tea 411 
Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 
<210> 7 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58)... (441) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 
<400> 7 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 
-15 -10 -5 
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gtc cac tct gag ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser GIu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac atg tac tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac aat ggt ggt act ate tac aac 240 
Glu Trp He Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr lie Tyr Asn 

50 55 60 

cag aag ttc aag ggc aag gee aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gee ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga ggg gaa ggg tac tac ttt gac tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly 

95 100 105 

caa ggc ace act etc aca gtc tec tea 411 
Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 
<210> 8 
< 2 1 1 > 408 
<212> DNA 
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<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 8 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtc aat tea gag gtt cag ctg cag cag tct ggg get gag ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Vai Arg 

1 5 10 

cca ggg gec tta gtc aag ttg tec tgc aaa get tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ttg att gat cct caa aat ggt aat act ata tat gac 240 
Glu Trp lie Gly Leu He Asp Pro Gin Asn Gly Asn Thr He Tyr Asp 
50 55 60 
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ccg aag ttc cag ggc aag gcc agt ata aca gca gac aca tec tec aac 288 
Pro Lys Phe Gin Gly Lys Ala Ser lie Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gcc tac ctg cag etc age age ctg aca tct gag gac act gcc gtc 336 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gat aga gac teg ggc tat get atg gac tac tgg ggt caa 384 
Tyr Tyr Cys Asp Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga acc tea gtc acc gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 
<210> 9 
<2 1 1 > 408 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-pept ide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TP mouse monoclonal antibody ATR-5 
<400> 9 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 . 

gtc aat tea gag gtt cag ctg cag cag tct ggg act aac ctt gtg agg 96 

Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg 

1 5 10 

cca ggg gee tta gtc aag ttg tec tgc aaa ggt tct ggc ttc aac att 144 

Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 

30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggt cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aag gec agt ata aca gca gac aca tec tec aac 288 

Pro Lys Phe Gin Gly Lys Ala Ser lie Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gec tac ctg cag etc age age ctg aca tct gag gac act gee gtc 336 

Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt get aga gac teg ggc tat get atg gac tac tgg ggt caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga ace tea gtc acc gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 
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<210> 10 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (411) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-7 
<400> 10 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg tct tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

cct gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 
Pro Asp Tyr Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 
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gag tgg att gga tat att gat 
Glu Trp He Gly Tyr He Asp 
50 

cag aag ttc aac gac aag gcc 
Gin Lys Phe Asn Asp Lys Ala 
65 

aca gcc ttc atg cat etc aac 
Thr Ala Phe Met His Leu Asn 
80 

tat tac tgt gca aga ggt ttc 

Tyr Tyr Cys Ala Arg Gly Phe 
95 100 

caa ggg act ctg gtc act gtc 

Gin Gly Thr Leu Val Thr Val 

110 115 
<210> 11 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (411) 
<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 

10/109 



cct tac act ggt ggt act ggc tac aac 240 
Pro Tyr Thr Gly Gly Thr Gly Tyr Asn 

55 60 
aca ttg act gtt gac aag tec tec age 288 
Thr Leu Thr Val Asp Lys Ser Ser Ser 

70 75 
age eta aca tct gag gac tct gca gtc 336 
Ser Leu Thr Ser Glu Asp Ser Ala Val 
85 90 
tac tat gat tac gac tgt tac tgg ggc 384 
Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly 
105 

tct gca 411 
Ser Ala 
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<400> 11 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Giu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Cly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Asp He Gin Leu Gin Gin Ser Gly Pro Giu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac act ggt ggt act ggc tac aac 240 
Giu Trp He Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn 

50 55 60 

cag aag ttc aac gac aag gee aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gee ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Giu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga ggt ttc tac tat gat tac gac tgt tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly 
95 100 105 
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caa ggg act ctg gtc act gtc tct gca 411 

Gin Gly Thr Leu Val Thr Val Ser Ala 

110 115 
<210> 12 
< 21 1 > 375 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1).. . (54) 
<220> 

< 22 1 > mat-pept ide 
<222> (55). . . (375) 

< 223 > Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<40O> 12 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 
Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg acc cag tct cct gec tec cag tct gca tct 96 
Lys Cys Asp lie Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag acc att ggt 144 
Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly 
15 20 25 30 



12/109 



WO 99/51743 PCT/JP99/01768 

aca tgg tta gcc tgg tat cag cag aaa cca ggg aaa let cct cag gtc 192 
Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 
Leu lie Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 
Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 
Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 13 
<211> 375 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (54) 
<220> 

< 22 1 > mat-pept ide 
<222> (55). . . (375) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 

13/109 
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<400> 13 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 

Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg ace cag tct cct gec tec cag tct gca tct 96 

Lys Cys Asp lie Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag ace att ggt 144 

Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly 

15 20 25 30 

aca tgg tta gee tgg tat cag cag aaa cca ggg aaa tct cct cag gtc 192 

Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 

Leu He Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 

Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 

Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 

Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 
<210> 14 
<211> 387 
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<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (66) 
<220> 

<221> mat-peptide 
<222> (67). . . (387) 

< 223 > Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 14 

atg gac atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg 48 
Met Asp Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp 

-20 -15 -10 

ttt cca ggt ate aga tgt gac ate aag atg acc cag tct cca tec tec 96 
Phe Pro Gly He Arg Cys Asp He Lys Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 

atg tat gcc teg ctg gga gag aga gtc act ate act tgc aag gcg agt 144 
Met Tyr Ala Ser Leu Gly Glu Arg Val Thr He Thr Cys Lys Ala Ser 

15 20 25 

cag gac att aaa acc ttt tta age tgg tac cag cag aaa cca tgg caa 192 
Gin Asp He Lys Thr Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Gin 

30 35 40 

tct cct aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc 240 
Ser Pro Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val 
45 50 55 . 
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cca tea aga 
Pro Ser Arg 
60 

ate age age 
He Ser Ser 
75 

cat ggt gag 
His Gly Glu 

aaa 
Lys 

<210> 15 
<2 1 1 > 381 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61).. . (381) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-5 
<400> 15 

atg agg gec cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

16/109 
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ttc agt ggc agt gga tct ggg caa gat tat tct eta acc 288 
Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr 

65 70 
ctg gag tct gac gat tea gca act tat tac tgt eta cag 336 
Leu Glu Ser Asp Asp Ser Ala Thr Tyr Tyr Cys Leu Gin 
80 85 90 

age ccg tac acg ttc gga ggg ggg acc aaa ctg gaa ata 384 
Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
95 100 105 

387 
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ggt ate aga tgt gac ate aag atg ace cag tct cca tec tct atg tat 96 
Cly lie Arg Cys Asp lie Lys Met Thr Gin Ser Pro Ser Ser Met Tyr 

1 5 10 

gca teg ctg gga gag aga gtc act ate act tgc aag gcg agt cag gac 144 
Ala Ser Leu Gly Glu Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttt tta agt tgg tac cag caa aaa cca tgg aaa tct cct 192 
lie Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro 

30 35 40 

aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

aga ttc agt ggc agt gga tct ggg caa gat tat tct eta acc ate aac 288 
Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr lie Asn 

65 70 75 

aac ctg gag tct gac gat aca gca act tat tat tgt eta cag cat ggt 336 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
95 100 105 

<210> 16 
<211> 393 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 



17/109 



WO 99/51743 



PCT/JP99/01768 



<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (394) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-7 
<400> 16 

atg agt cct gcc cag ttc ctg ttt ctg tta gtg etc tgg att egg gaa 48 
Met Ser Pro Ala Gin Phe Leu Phe Leu Leu Val Leu Trp He Arg Glu 

-15 -10 -5 

ate aac ggt gat gtt gtg ctg acc cag act cca etc act ttg teg gtt 96 
lie Asn Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gcc tec gtc tct tgc aag tea agt cag age etc 144 
Thr He Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc ctg ate tat ctt gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu lie Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 
65 70 75 
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ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys tie Ser Arg Val Ciu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg acc aag ctg 336 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu lie Lys 
110 

<210> 17 
<211> 393 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-pept ide 
<222> (58). . . (393) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 
<400> 17 

atg agt cct gec cag ttc ctg ttt ctg tta gtg etc tgg att egg gat 48 
Met Ser Pro Ala Gin Phe Leu Phe Leu Leu Val Leu Trp lie Arg Asp 
-15 -10 -5 
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ate aac ggt gat gtt gta ctg acc cag act cca etc act ttg teg gtt 96 
He Asn Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gec tec gtc tct tgc aag tea agt cag age etc 144 
Thr lie Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc eta ate tat ctg gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys lie Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg acc aag ctg 384 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu lie Lys 
110 

<210> 18 
<211> 35 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer ch5HS 
<400> 18 

gtctgtcgac ccaccatgaa atgcagctgg 
<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5HA 
<400> 19 

tgttgctagc tgaggagacg gtgactga 
<210> 20 
<2 1 1 > 35 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer ch5LS 
<400> 20 

gtctagatct ccaccatgag ggcccctgct 
<210> 21 
<211> 28 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> Primer ch5LA 

2 
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gtcat 35 



28 



cagtt 35 
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<400> 21 

tgttcgtacg ttttatttcc agcttggt 28 
<210> 22 
<211> 104 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<223> CDR grafting primer hR5HvlS 
<400> 22 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 

<210> 23 

<21l> 108 

<212> DNA 

< 213 > Artificial Sequence 

<220> 

<223> CDR grafting primer hR5Hv28 

<400> 23 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg 108 

<210> 24 

<2 1 1 > 108 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 24 
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gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga 108 

<210> 25 

<211> 110 

<212> DNA 

< 213 > Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 25 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga 110 

<210> 26 

<211> 110 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 26 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 60 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 110 

<210> 27 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hR5HvPrS 
<400> 27 

2 3/109 
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ttctgtcgac ccaccatga 19 
<210> 28 
< 2 1 1 > 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hR5HvPrA 
<400> 28 

agaagctagc tgaggagac 19 
<210> 29 
<211> 415 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (415) 

< 223 > Nucleotide sequence coding for version "a" of humanize 
d H chain V region 
<400> 29 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc agg gec aaa ctg act gca gec aca tec gec agt 288 

Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 

65 70 75 

att gec tac ttg gag ttc teg age ctg aca aat gag gat tct gcg gtc 336 

lie Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 415 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 30 
<211> 119 
<212> PRT 
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< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized H chai 
n V region 
<400> 30 

Gin Va! Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser lie Ala Tyr 
65 70 75 80 

Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 31 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFFS 

2 6/109 
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<400> 31 

ttcttggcca tagtatgtat gacccgaaal tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag 100 

<210> 32 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBS 
<400> 32 

ggagctctcg agtctgagat ctgaggacac agccatttat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 33 

<211> 100 

<212> DNA 

<213> Art if icial Sequence 
<220> 

<223> FR Shuffling primer F3RFFA 
<400> 33 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg tgtctgcagt gattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 34 

<211> 75 

<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> FR Shuffling primer F3RFBA 

2 7/1 09 
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<400> 34 

agaaccatgg catagcccga gtctcttgca cagtaataaa tggctgtgtc ctcagatctc 60 
agactcgaga gctcc 75 

<210> 35 

< 2 1 1 > 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFS 
<400> 35 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatg ctggtagaca 60 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 100 

<210> 36 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBS 
<400> 36 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 37 

<211> 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFA 

2 8/1 09 



WO 99/51743 



PCT/JP99/01768 



<400> 37 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgacl 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 38 

<2 1 1 > 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBA 
<400> 38 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 
acactcgaga gcctc 75 

<210> 39 

<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "b" of humanize 
d H chain V region 
<400> 39 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta .192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

3 0/109 
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<210> 40 
<2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized H chai 
n V region 
<400> 40 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 41 
<2 1 1 > 414 
<212> DNA 
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< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1).. . (57) 
<220> 

< 22 1 > ma t -pep t i de 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "c" of humanize 
d H chain V region 
<400> 41 

atg aaa tgc age tgg gtc 
Met Lys Cys Ser Trp Val 
-15 

gtt aac tea cag gtg cag 
Val Asn Ser Gin Val Gin 
1 

cct ggg act tec gtg aag 
Pro Gly Thr Ser Val Lys 
15 

aaa gac tac tat atg cat 
Lys Asp Tyr Tyr Met His 
30 35 
gaa tgg att ggt ggg aat 
Glu Trp lie Gly Gly Asn 
50 



3 2/109 



ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

He Phe Phe Leu Met Ala Val Val Thr Gly 

-10 . -5 

ctg ttg gag tct gga get gtg ctg gca agg 96 

Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

5 10 

ate tec tgc aag get tec gga ttc aac att 144 

lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

20 25 

tgg gta aaa cag agg cct gga cag ggt eta 192 

Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

40 45 

gat cct gcg aat ggc cat agt atg tat gac 240 

Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

55 60 
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ccg aaa ttc cag ggc cga gtc aca atg ctg gta gac aca tec aag aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

cag ttc tec ctg agg etc teg agt gtg aca gee gcg gac aca gee gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 42 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized H chai 
n V region 
<400> 42 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 
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Cly Cly Asn Asp Pro Ala Asn Cly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 43 
< 2 1 1 > 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPS 
<400> 43 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

<210> 44 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPA 
<400> 44 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 60 
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agactcgaga gctcc 75 
<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrS 
<400> 45 

ttcttggcca tagtatgtat 20 
<210> 46 
<211> 18 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Primer F3PrA 
<400> 46 . 

agaaccatgg catagccc 18 
<210> 47 
<211> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3vHS 
<400> 47 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 
<210> 48 
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<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3vHA 
<400> 48 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 
agactgttga gctcc 75 

<210> 49 

< 2 1 1 > 414 

<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "d" of humanize 
d H chain V region 
<400> 49 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 50 
<211> 119 
<2 1 2 > PRT 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Amino acid sequence of version "d" of humanized H chai 
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n 

<400> 50 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 51 
<21 1 > 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
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<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "e" of humanize 
d H chain V region 
<400> 51 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc teg att acc gcg gac gag tea acg aag 288 

Pro Lys Phe Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gec tac atg gag etc aac agt ctg aga tct gag gac acg gec gtt 336 

lie Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 
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tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 52 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "e" of humanized H chai 
n V region 
<400> 52 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys lie Ala Tyr 
65 70 75 80 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 
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Ala Arg Asp Ser Cly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 53 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSS 
<400> 53 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac atggagctca ggagcctgag 100 

<210> 54 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSA 
<400> 54 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc gtcagatctc 60 
aggctcctga gctcc 75 

<210> 55 

<211> 100 

<212> DNA 

<213> Arti f icial Sequence 
<220> 
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<223> FR Shuffling primer F3CDS 
<400> 55 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 100 

<210> 56 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3CDA 
<400> 56 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 
aggctcgaga gttgc 75 

<210> 57 

<211> 414 

<212> DNA 

< 2 1 3 > Art i f icial Sequence 
<220> 

<221> s i g- pep tide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "f" of humanize 
d H chain V region 

<400> 57 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca tec acg age 288 

Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc agg age ctg aga tct gac gac acg gee gtg 336 

Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

4 3/109 
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<210> 58 

< 2 1 1 > 119 

< 2 1 2 > PRT 

<213> Artificial Sequence 

<220> 

< 223 > Amino acid sequence of version "f" of humanized H chai 
n V region 
<400> 58 

Gin Val Gin Leu Leu Glu Ser Gly Ala 

1 5 
Ser Val Lys lie Ser Cys Lys Ala Ser 
20 25 
Tyr Met His Trp Val Lys Gin Arg Pro 

35 40 
Gly Gly Asn Asp Pro Ala Asn Gly His 

50 55 
Gin Gly Arg Val Thr He Thr Ala Asp 
65 70 
Met Glu Leu Arg Ser Leu Arg Ser Asp 
85 

Ala Arg Asp Ser Gly Tyr Ala Met Asp 
100 105 
Val Thr Val Ser Ser Ala Ser 

115 
<210> 59 

< 2 1 1 > 414 
<212> DNA 

4 4/109 



Val Leu Ala Arg Pro Gly Thr 

10 15 
Gly Phe Asn lie Lys Asp Tyr 
30 

Gly Gin Gly Leu Glu Trp lie 
45 

Ser Met Tyr Asp Pro Lys Phe 
60 

Thr Ser Thr Ser Thr Ala Tyr 
75 80 
Asp Thr Ala Val Tyr Tyr Cys 
90 95 
Tyr Trp Gly Gin Gly Thr Leu 
110 
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< 2 1 3 > Arti f icial Sequence 
<220> 

<221> s i g-pept i de 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "g" of humanize 
d H chain V region 
<400> 59 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc aaa gcc act ctg act gca gac gaa tec tec age 288 
Pro Lys Phe Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser 

65 70 75 

aca gcc tac atg caa etc teg age eta cga tct gag gac tct gcg gtc 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat tct tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Ser Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

<210> 60 

<211> 119 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "g" of humanized H chai 
n V region 
<400> 60 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 
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Cly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 61 
<211> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADS 
<400> 61 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 
agtcctccag cgccgcctat ttacagtgga ccagccttaa 100 

<210> 62 

<211> 75 

<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> FR Shuffling primer F3ADA 
<400> 62 

agaaccatgg catagcccga gtctctcgcg cagaaatata tggcggtgtc cgaggcctta 60 

4 7/109 
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aggctggtcc actgt 75 
<210> 63 
< 21 1 > 414 
<212> DNA 
• < 2 1 3 > Arti f icial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "h" of humanize 
d H chain 
<400> 63 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 
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gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Clu Trp lie Cly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

• 50 55 60 

ccg aaa ttc cag ggc cgc gtc acc atg tea gec gac aag tec tec age 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

gee gec tat tta cag tgg acc age ctt aag gec teg gac acc gec ata 336 
Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie 

80 85 90 

tat ttc tgc gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 64 
<2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "IT of humanized II chai 
n V region 
<400> 64 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 
20 25 30 
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Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
65 70 75 80 

Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 65 
< 2 1 1 > 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMS 
<400> 65 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 

<210> 66 

< 2 1 1 > 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMA 

5 0/109 
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<400> 66 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 
aggctgctca gttcc 75 

<210> 67 

< 2 1 1 > 100 

<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> FR Shuffling primer F3BMS 
<400> 67 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacagcctac atggagttga ggagcctcag 100 

<210> 68 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMA 
<400> 68 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 75 

<210> 69 

<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 

5 1/10 9 
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<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "i" of humanize 
d H chain V region 
<400> 69 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca teg acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 
65 70 75 
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aca gtc ttc atg gaa ctg age age ctg aga (ct gaa gac acg gec gtg 336 
Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Cly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 70 
<211> 119 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Amino acid sequence of version "I" of humanized H chai 
n V region 
<400> 70 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Cly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

5 3/1 09 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
< 21 1 > 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1).. .(57) 
<220> 

< 221 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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Met Glu Leu Ser Ser Leu Arg Ser Clu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Cly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
< 2 1 1 > 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

< 22 1 > sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-pept ide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "j" of humanize 
d II chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc tie ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac lea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Cly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acc ttt acc gcg gac aca tec gcg aac 288 

Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gec tac atg gag ttg agg age etc aga tct gca gac acg get gtt 336 

Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 

80 85 90 

tat tat tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 72 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "j" of humanized H chai 
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n V region 
<400> 72 

Gin Val Gin Leu Leu Clu Ser Gly Ala Val Leu Ala Arg Pro Cly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Cly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 73 
<2 1 1 > 79 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPS 
<400> 73 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 60 
tcctgcgaat ggccattct 79 
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<210> 74 
<21 1 > 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPA 
<400> 74 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 60 
gcgcacccaa tgcatagaa 79 

<210> 75 

<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed H chain V region 
<400> 75 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gec att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 76 
<211> 119 
<212> PRT 
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< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized H cha 
i n V reg i on 
<400> 76 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 77 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
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<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "dl" of humaniz 
ed H chain V region 
<400> 77 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Giy 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser 
65 70 75 
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aca gcc tac atg gag etc teg agt ctg aga tct gag gac teg gec gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 78 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "dl" of humanized H cha 
in V region 
<400> 78 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 
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Met Glu Leu Ser Ser Leu Arg Ser Clu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 79 
<211> 79 
<212> DNA 

< 2 1 3> Ar t i f icial Sequence 

<220> 

<223> FR shuffling primer F2VHS 
<400> 79 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 79 

<210> 80 

<211> 79 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHA 
<400> 80 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 
tcgcacccaa tgcatagaa 79 

<210> 81 

<211> 414 

<212> DNA 
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<213> Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 2 2 1 > ma t-pept i de 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "b3" of humaniz 
ed H chain V region 
<400> 81 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gee cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

<210> 82 

<2 1 1 > 119 

<212> PRT 

< 2 1 3 > Arti f icial Sequence 
<220> 

< 223 > Amino acid sequence of version "b3" of humanized H cha 
in V region 
<400> 82 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
< 2 1 0 > 83 

< 2 1 1 > 414 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 221 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "d3" of humaniz 
ed H chain V region 
<400> 83 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gec cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 84 
<211> 119 
<212> PRT 
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< 2 1 3 > Artificial Sequence 

<220> 

< 223 > Amino acid sequence of version "d3" of humanized H cha 
in V region 
<400> 84 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 85 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector LvlS 
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<400> 85 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 
ccagggatcc gatgtgacat ccagatgacc cagtctcc 98 

<210> 86 

< 2 1 1 > 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv4S 
<400> 86 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
accatctcga gtctgcaacc tgaagatttt gcaactta 98 

<210> 87 

<211> 98 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv2A 
<400> 87 

cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 

<210> 88 

<211> 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv3A 
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<400> 88 

gatgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 
ggtttctgct gataccaact taagaagctt ttaatgtc 98 

<210> 89 

<211> 94 

<212> DNA 

< 2 1 3 > Art i f icial Sequence 
<220> 

<223> FR shuffling vector h5Lv5A 
<400> 89 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa cgtgtacggg ctctcaccat 60 
gctgcagaca gtagtaagtt gcaaaatctt cagg 94 

<210> 90 

<2 1 1 > 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer h5LvS 
<400> 90 

gtctagatct ccaccatgag 20 
<210> 91 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer h5LvA 
<400> 91 
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tgttcgtacg tttgatctc 19 
<210> 92 
<211> 381 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "a" of humanize 
d L chain V region 
<400> 92 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 
30 35 40 
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aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat ttc act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser 

65 70 75 

agt ctg caa cct gaa gat ttt gca act tac tac tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
95 100 105 

<210> 93 
<21 1 > 107 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized L chai 
n V region 
<400> 93 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 
35 40 45 
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Tyr Tyr Ala Thr Ser Leu Ala Asp Cly Val Pro Ser Arg Phe Ser Cly 

50 55 60 

Ser Cly Ser Cly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Cly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Vai Glu lie Lys 
100 105 

<210> 94 
<211> 77 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3SS 
<400> 94 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 95 

< 2 1 1 > 77 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3SA 
<400> 95 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 
<210> 96 
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<2 1 1 > 77 
<212> DNA 

<213> Ar t i f i cial Sequence 
<220> 

<223> FR shuffling primer F3RS 
<400> 96 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 97 

<211> 77 

<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> FR shuffling primer F3RA 
<400> 97 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

<210> 98 

<2 1 1 > 381 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 
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<223> Nucleotide sequence coding for version "b" of humanize 
d L chain V region 
<400> 98 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg .ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 "15 -10 -5 

ggg ate cga tgt gac ate cag atg ace cag tct cca tec tec ctg tct 96 
Gly lie Arg Cys Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
95 100 105 
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<210> 99 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized L chai 
n V region 
<400> 99 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 100 
< 21 1 > 381 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 
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<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-pept i de 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "c" of humanize 
d L chain V region 
<400> 100 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Cly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp 1 1 e Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
lie Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser 
65 70 75 
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age etc cag cct gaa gat att gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro GIu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg ace aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 

95 100 105 

<210> 101 
<211> 107 
<212> PRT 

< 2 1 3 > Arti f icial Sequence 

<220> 

< 223 > Amino acid sequence of version "c" of humanized L chai 
n V region 
<400> 101 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 
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Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 102 
<211> 72 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> FR shuf f 1 ing primer F2SS 
<400> 102 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 
caactagtaa ca 72 

<210> 103 

<211> 72 

<2I2> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2SA 
<400> 103 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac 72 

<210> 104 

<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuf f 1 ing primer F2XS 
<400> 104 
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gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 
caactagtaa ca 72 

<210> 105 

< 2 1 1 > 72 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuf f 1 ing primer F2XA 
<400> 105 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
aacttaagag ac 72 

<210> 106 

<211> 381 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed L chain V region 
<400> 106 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 
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ggg ate cga tgt gac ate cag atg ace cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Cln Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gec tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg ttc cag cag aaa cca ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 

30 35 40 

aag acc ctg ate tac tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 107 
< 2 1 1 > 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized L cha 
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in V region 
<400> 107 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Vai Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 108 
<211> 381 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<22 1 > sig-peptide 
<222> (1). . . (60) 
<220> 

< 22 1 > mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "b2" of humaniz 
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ed L chain V region 
<400> 108 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly lie Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca gag aaa gcc cct 192 
lie Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 

30 35 40 

aag tec ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Ser Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 109 
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< 2 1 1 > 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b2" of humanized L cha 
in V region 
<400> 109 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

1 5 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 110 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR1 of all versions of humani2e 
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d H chain V region 
<400> 110 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

5 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys 
20 25 30 

<210> 111 
<211> 14 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "a" to "j" of h 
umanized H chain V region 
<400> 111 

Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 
5 10 

<210> 112 
<211> 14 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "bl" and M dl" o 
f humanized H chain V region 
<400> 112 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly 
5 10 

<210> 113 
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< 2 1 1 > 14 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "b3" and "d3" o 
f humanized H chain V region 
<400> 113 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie Gly 
5 10 

<210> 114 
< 21 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "a" of humanized 

H chain V region 
<400> 114 

Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser lie Ala Tyr Leu Glu 

5 10 15 

Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 115 
< 2 1 1 > 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions (b), (bl) and ( 
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b3) of humanized H chain V region 
<400> 115 

Arg Vai Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 116 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "c" of humanized 

H chain V region 
<400> 116 

Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg 

5 10 15 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 117 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions "d", "dl" and " 
d3" of humanized H chain V region 
<400> 117 
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Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 118 
< 21 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR3 of version "e" of humanized 

H chain V region 
<400> 118 

Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys lie Ala Tyr Met Glu 

5 10 15 

Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 119 
< 21 1 > 32 
<212> PRT 

< 21 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version T of humanized 
H chain V region 
<400> 119 

Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu 
5 10 15 
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Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 120 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "g" of humanized 

H chain V region 
<400> 120 

Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gin 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys Ala Arg 
20 25 30 

<210> 121 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "h" of humanized 

H chain V region 
<400> 121 

Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr Leu Gin 

5 10 15 

Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie Tyr Phe Cys Ala Arg 
20 25 30 

<210> 122 
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<211> 32 
<212> PRT 

< 21 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of PR3 of version "i" of humanized 
H chain V region 
<400> 122 

Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Val Phe Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 123 
<211> 32 
< 2 1 2 > PRT 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "j" of humanized 
H chain V region 
<400> 123 

Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 124 
<211> 13 
<212> PRT 

< 2 1 3 > Artificial Sequence 

8 9/109 



WO 99/51743 PCT/JP99/01768 

<220> 

<223> Amino acid sequence of FR4 of ail versions of humanize 
d H cha i n V reg i on 
<400> 124 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
5 10 

<210> 125 
<211> 23 
<212> PRT 

<21 3 > Artificial Sequence 

<220> 

<223> Amino acid sequence of FR1 of all versions of humanize 
d L chain V region 
<400> 125 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

5 10 15 

Asp Arg Val Thr He Thr Cys 

20 

<210> 126 
< 21 1 > 15 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "a", "b" and "c 

of humanized L chain V region 
<400> 126 
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Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr 
5 10 15 

<210> 127 
<2 1 1 > 15 
<212> PRT 

< 2 1 3 > Artificial Sequence 

<220> 

<223> Amino acid sequence of FR2 of version "bl" of humanize 
d L chain V region 
<400> 127 

Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu lie Tyr 
5 10 15 

<210> 128 
<211> 15 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of version "b2" of humanize 
d L chain V region 
<400> 128 

Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie Tyr 
5 10 15 

<210> 129 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Amino acid sequence of FR3 of version "a" of humani2ed 

L chain V region 
<400> 129 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

5 10 15 

Leu Thr lie Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 130 
< 2 1 1 > 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions "b", "bl" and 
b2" of humanized L chain V region 
<400> 130 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr lie Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 131 
<2U> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "c" of humanized 

L chain V region 
<400> 131 
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Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 132 
<211> 10 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR4 of all versions of humani2e 
d L chain V region 
<400> 132 

Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
5 10 

<210> 133 
<211> 5 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of CDR1 of all versions of humaniz 
ed H chain V region 
<400> 133 
Asp Tyr Tyr Met His 

5 

<210> 134 
<211> 17 
<212> PRT 
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<213> Arti f icial Sequence 
<220> 

<223> Amino acid sequence of CDR2 of all versions of humaniz 
ed H chain V region 
<400> 134 

Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe Gin 
5 10 15 

Gly 

<210> 135 
<211> 8 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR3 of all versions of humaniz 
ed H chain V region 
<400> 135 

Asp Ser Gly Tyr Ala Met Asp Tyr 
5 

<210> 136 
<2 1 1 > 11 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Amino acid sequence of CDR1 of all versions of humaniz 
ed L chain V region 
<400> 136 
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Lys Ala Ser Gin Asp lie Lys Ser Phe Leu Ser 
5 10 

<210> 137 
<211> 7 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

< 223 > Amino acid sequence of CDR2 of all versions of humaniz 
ed L chain V region 
<400> 137 

Tyr Ala Thr Ser Leu Ala Asp 
5 

<2 1 0 > 138 
<211> 9 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of CDR3 of all versions of humaniz 
ed L chain V region 
<400> 138 

Leu Gin His Gly Glu Ser Pro Tyr Thr 

5 

<210> 139 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 



9 5/109 



WO 99/51 743 PCT/JP99/01768 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-2 
<400> 139 

Glu lie Gin Leu Gin Gin Ser Gly 

5 

Ser Val Lys Val Ser Cys Lys Ala 
20 

Asn Met Tyr Trp Val Lys Gin Ser 
35 40 
Gly Tyr lie Asp Pro Tyr Asn Gly 

50 55 
Lys Gly Lys Ala Thr Leu Thr Val 
65 70 
Met His Leu Asn Ser Leu Thr Ser 
85 

Ala Arg Gly Gly Glu Gly Tyr Tyr 
100 

Thr Leu Thr Val Ser Ser 
115 

<210> 140 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 140 



Pro Glu Leu Val Lys Pro Gly Ala 

10 15 
Ser Gly Tyr Ser Phe Thr Asp Tyr 
25 30 
His Gly Lys Ser Leu Glu Trp He 
45 

Gly Thr He Tyr Asn Gin Lys Phe 
60 

Asp Lys Ser Ser Ser Thr Ala Phe 
75 80 
Glu Asp Ser Ala Val Tyr Tyr Cys 

90 95 
Phe Asp Tyr Trp Gly Gin Gly Thr 
105 110 
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Glu He Gin Leu Gin Gin Ser Gly Pro G!u Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp lie 

35 40 45 

Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Leu Thr Val Ser Ser 

115 
<210> 141 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-4 
<400> 141 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
5 10 15 
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Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Leu lie Asp Pro Gin Asn Gly Asn Thr lie Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Asp Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

<210> 142 
< 21 1 > 117 
<212> PRT 
<213> Mouse 
<220> 

< 223 > Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-5 
<400> 142 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn lie Lys Asp Tyr 
20 25 30 
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Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 

115 
<210> 143 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-7 
<400> 143 

Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ser 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr 

20 25 30 

Asn lie Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 
35 40 45 
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Gly Tyr lie Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 

50 55 60 

Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 

115 
<210> 144 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 144 

Asp lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp lie 

35 40 45 

Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 
50 55 60 
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Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 

115 
<210> 145 
<2 1 1 > 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TP mou 
se monoclonal antibody ATR-2 
<400> 145 

Asp lie Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

5 10 15 

Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly Thr Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val Leu He 

35 40 45 

Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu Gin Ala 
65 70 75 80 
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Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 

<210> 146 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 146 

Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

5 10 15 

Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly Thr Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val Leu lie 

35 40 45 

Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys lie Ser Ser Leu Gin Ala 
65 70 75 80 

Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 147 
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<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-4 
<400> 147 

Asp lie Lys Met Thr Gin Ser Pro Ser Ser 
5 10 
Glu Arg Val Thr He Thr Cys Lys Ala Ser 

20 25 
Leu Ser Trp Tyr Gin Gin Lys Pro Trp Gin 

35 40 
Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val 

50 55 
Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr 
65 70 
Asp Asp Ser Ala Thr Tyr Tyr Cys Leu Gin 
85 90 
Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
100 105 

<210> 148 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
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Met Tyr Ala Ser Leu Gly 
15 

Gin Asp He Lys Thr Phe 
30 

Ser Pro Lys Thr Leu lie 
45- 

Pro Ser Arg Phe Ser Gly 
60 

He Ser Ser Leu Glu Ser 
75 80 
His Gly Glu Ser Pro Tyr 
95 

Lys 
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se monoclonal antibody ATR-5 
<400> 148 
Asp He 
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Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 
5 10 15 



Glu Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr lie Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 

<210> 149 
<211> 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of an t i TP mou 
se monoclonal antibody ATR-7 
<400> 149 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
5 10 15 
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Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro. 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Asp 

85 90 95 

Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys. Leu Glu He Lys 
100 105 110 

<210> 150 
<211> 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 150 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 

5 10 15 

Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 
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Pro Lys Arg Leu lie Tyr Leu Val Ser Lys Leu Asp Ser Cly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Asp 

85 90 95 

Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 110 

<210> 151 

<211> 780 

<212> DNA 

< 2 1 3 > Homosapiens 

<220> 

<223> DNA coding for soluble human TF 
<400> 151 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gec gtc 48 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg acg etc ctg etc ggc tgg gtc ttc gcc cag gtg gcc ggc get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr lie Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 
20 25 30 
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gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 
Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gac aca gag tgt gac etc acc gac gag att gtg 288 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

aag gat gtg aag cag acg tac ttg gca egg gtc ttc tec tac ccg gca 366 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

ggg aat gtg gag age acc ggt tct get ggg gag cct ctg tat gag aac 384 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

tec cca gag ttc aca cct tac ctg gag aca aac etc gga cag cca aca 432 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa cag gtg gga aca aaa gtg aat gtg acc gta gaa 480 
lie Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt ggc aag gac tta att tat aca ctt tat tat tgg aaa tct 576 
Asp Val Phe Gly Lys Asp Leu lie Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac act aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 
165 170 175 
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att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 
lie Asp Val Asp Lys Cly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att ccc tec cga aca gtt aac egg aag agt aca gac age ccg gta gag 720 
He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc cag gag aaa ggg gaa ttc aga gaa gac tac aaa gac gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

gac gat aaa taa 780 
Asp Asp Lys 
225 

<210> 152 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 
<400> 152 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

Thr Asn Phe Lys Thr lie Leu Glu Trp Giu Pro Lys Pro Val Asn Gin 
20 25 30 
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Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Giu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

Asp Asp Lys 
225 



10 9/109 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/01768 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C12N15/13, C12P21/08, C12N5/10 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
int. CI 6 C12N15/13, C12P21/08, C12N5/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
BIOSIS (DIALOG), WPI (DIALOG), GENES EQ, PIR, Swiss-Prot 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO, 96/40921, Al (JOHNSON & JOHNSON) , 
19 December, 1996 (19. 12. 96) 
& EP, 833911, A 

JP, 1-503438, A (SCRIPPS CLINIC AND RESEARCH 
FOUNDATION) , 

22 November, 1989 (22. 11. 89) 
& WO, 94/05328, Al & US, 5110730, A 
& US, 5223427, A & EP, 309548, A 
& US, 5437864, A 

JP, 4-505398, A ( CELLTECH LTD . ) , 

24 September, 1992 (24. 09. 92) 

& WO, 91/09968, Al & EP, 460167, A 

& EP, 460171, A & EP, 460178, A 

& EP, 620276, A & EP, 626390, A 

& WO, 91/09966, Al & WO, 91/09967, Al 

& JP, 4-506458, A & JP, 5-500312, A 



1, 3, 33, 34, 
49, 50, 53, 54, 
65-68, 77-80 

1, 3, 33, 34, 
49, 50, 53, 54, 
65-68, 77-80 



1, 3, 33, 34, 
49, 50, 53, 54, 
65-68, 77-80 



[ J Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority daimfs) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"V document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents; such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
24 June, 1999 (24. 06. 99) 



Date of mailing of the international search report 
6 July, 1999 (06. 07. 99) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/01768 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1- Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of Invention is lacking (Continuation or item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The technical matter in common in the present invention resides in a humanized antibody against 
human tissue factor. As the results of searching, however, it is clarified that the humanized antibody 
against human tissue factor is not a novel one since the literature WO, 96/40921 A (JOHNSON & JOHNSON), 
19. December 1996 discloses the same. 

As a result, the humanized antibody against human tissue factor falls within the category of 
the prior art. Such being the case, this common matter (the humanized antibody against human tissue 
factor) cannot be regarded as a special technical matter in the meaning as defined in the second 
sentence in Rule 13.2 of the Regulations under the PCT. Accordingly, there is no technical matter 
common to all claims. Since there is no other technical matter common thereto which is seemingly 
a special technical matter in the meaning as defined in the second sentence in Rule 13.2 of the 
Regulations under the PCT, these inventions differing from each other do not have technical relevancy 
to each other as specified in Rule 13 of the Regulations under the PCT. 

1. Q As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

2. . Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3- [] As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. [x] No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
The international search report is established on a chimeric H chain wherein the H chain V region 
as set forth in claim 1 has the amino acid sequence representd by SEQ ID NO: 139; a chimeric antibody 
having this H chain; a DNA encoding this H chain; an expression vector containing this DNA; a host 
transformed by this expression vector; and a process for producing the above chimeric antibody. 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



SBiUHSf- PCT/JP99/01 768 



Int. CI' C12N15/13.C12P21/08.C12N5/10 



sgg^ffota/Mssw mmnn^m (ipo) 

Int. CI* C12N15/13.C12P21/08.C12N5/10 



m&za&v&m i,itm-f-9^—^ (x-^-xro***, ®mz®.mLitm®) 

BIOSIS (DIALOG) , WPI (DIALOG) , GENESEQ, PIR, Sw iss-Prot 



*x^!)-* 



WO, 96/40921, AKJOHNSON&JOHNSON) 19. 12£. 1996(19. 12.96) & EP, 
833911, A 



JP, 1-503438, A (SCRIPPS CLINIC AND RESEARCH FOUNDATION) 22. 11 
£.1989(22. 11.89) & WO, 94/05328, Al & US, 5110730, A & US, 
5223427, A & EP, 309548, A & US, 5437864, A 

JP, 4-505398, A (CELLTECH LTD. ) 24. 98 . 1992 (24. 09. 92) & W0, 
91/09968, Al & EP, 460167, A & EP, 460171, A & EP, 460178, A & EP, 
620276, A & EP, 626390, A & WO, 91/09966, Al & W0, 91/09967, Al & 
JP, 4-506458, A & JP, 5-500312, A 



1, 3, 33, 34, 4 
9, 50, 53, 54, 6 
5~68, 77~80 

1, 3, 33, 34, 4 
9, 50, 53, 54, 6 
5~68, 77~80 

1, 3, 33, 34, 4 
9, 50, 53, 54, 6 
5~68, 77~80 



foj amizzzmm. eeffl, m*®KLWR.-tzx» 



iTj BKtBHBXIiff^B^fC^$lxfcXit-Cfco-C 



BKSSSfiSr^TLfcB 

24. 06. 99 


SB?fBSE?8S<D&iSB 

0 &07.99 


B*B8fS*/t (ISA/JP) 
Sffi#4§- 1 0 0-8 9 1 5 
! jft*fi5=f ftfBKStflSZT B 4 • 3 % 


Slg#-£ 03-3581-1101 F 


4 B 9 4 5 2 


3 4 4 8 



i^PCT/ISA/2 10 (1 9 9 8^7^) 



BBflHEffft 



m&mm&^ pct/j p 9 9/0 1 7 6 8 



te^8^3^ (PCT 1 7*(2)(a)) ©*6fc.tO, r ©HRHSEWSttJfc^ate^i: 9 st3fro«SH0>-»K:oi*Tfts 



l. □ fS*o®S 



2. □ §a#<z>i6ia 



3. □ IS#<z>«5B 



J*, «R»*«)(SH-C*>-3 T P C T«H6. 4 (a) <7> Jg 2 X&tf » 3 ^OM^iC 



t 1 hMttft&tt.ZSCiftWO, 96/40921, A (JOHNSON&JOHNSON) , 19. 12M . 

3. Q fflBAtf^SfciiAiBSE^ 



4. (x) H«Aas&«*iitoB£#8m*^ wOBBB2E«SH\ i»*O«ffl<Z>Sl0lc|B« 

»#tt«Bl©H*V««a5E^» 

□ g^**^©ift(tt*icawA^&iia*AT^*o^ 



«spcT/isA/2io mi^-wim (d ) (1998^7^) 



